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Como director del proyecto de tesis presentado por Nuria Martínez Sánchez que el tra-
bajo titulado “Implicaciones clínicas, resultados obstétrico-perinatales y complica-
ciones fetales en gestantes portadoras de anticuerpos anti-Ro/SS-A y anti-La/SS-B” 
para optar al grado de doctor reúne las condiciones pertinentes y necesarias en cuanto a 
objetivos propuestos, casuística, metodología, resultados y bibliografía revisada. Ade-
más, supone un nuevo avance dentro de la investigación en el manejo de este tipo de 
gestantes. 
Por todo ello considero que este estudio tiene los requisitos precisos para ser defendido 
como tesis doctoral. 
 
Para que conste ante el Tribunal que lo juzgue y las instancias administrativas, lo ratifi-
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10.2	 	 	 Anexo	 2:	 Anexo	 2:	 Martínez-Sánchez	 N,	 Pérez-Pinto	 S,	 Robles-







































Tabla	 2.	 Resumen	 dos	 estudios	 prospectivos	 sobre	 prevención	 del	 bloqueo	 cardíaco	
congénito	con	inmunoglobulinas	intravenosas.		
Tabla	 3.	 Resumen	 dos	 estudios	 prospectivos	 sobre	 prevención	 del	 bloqueo	 cardíaco	
congénito	con	hidroxicloroquina.		
Tabla	4.	Resultados	perinatales	de	las	212	gestaciones	con	bloqueo	cardíaco	congénito	




































































































Figura	 42.	 Variables	 bioquímicas	 para	 el	 cálculo	 de	 riesgo	 de	 cromosomopatías	 en	
pacientes	con	y	sin	anticuerpos	anti-Ro/SS-A	
Figura	 43.	 Cribado	 combinado	 cromosomopatías	 en	 pacientes	 con	 y	 sin	 anticuerpos	
anti-Ro/SS-A.		









Figura	 48.	 Motivos	 finalización	 electiva	 de	 la	 gestación	 en	 pacientes	 portadoras	 de	
anticuerpos	anti-Ro/SS-A	
Figura	49.	Motivos	de	cesárea	en	pacientes	portadoras	de	anticuerpos	anti-Ro/SS-A	
















































































































































































































• Causas	 directas:	 Fallecimiento	 que	 resulta	 de	 una	 complicación	 obstétrica	
durante	el	embarazo,	parto	y	puerperio	derivada	de	intervenciones,	omisiones	o	






























































































































como	 la	hipertensión	arterial	 (HTA)	o	 la	obesidad;	 y	por	otro	 lado,	 los	avances	en	 la	
medicina	y	la	cirugía	que	en	lo	que	se	refiere	tanto	en	el	manejo	como	al	desarrollo	de	
fármacos	 que	 aportan	 estabilidad	 clínica	 a	 las	 pacientes,	 hace	 que	 mujeres	 con	

















conectivo	 o	 sistémicas	 y	 las	 metabólicas	 del	 hueso.	 Nos	 centraremos	 en	 las	
enfermedades	 autoinmunes	 sistémicas	 que	 incluyen	 el	 lupus	 eritematoso	 sistémico	






inmune	 está	 compuesto	 por	 elementos	 celulares	 y	 humorales	 que	 defienden	 al	
organismo	de	agentes	externos	(infecciones,	tóxicos)	e	internos	(células	neoplásicas).	La	
respuesta	inmune	implica	reconocimiento	del	antígeno	y	posterior	elaboración	de	una	





células	 natural	 killer)	 y	 elementos	 solubles	 (sistema	 complemento	 o	
interferones).	Esta	inmunidad	no	tiene	especificidsad	ni	memoria.		
	
• Inmunidad	 específica	 o	 adquirida:	 más	 compleja	 que	 la	 innata.	 Tiene	 un	







para	 identificar	 a	 lo	 ajeno	 de	 lo	 propio.	 Cuando	 existe	 un	 error	 este	 proceso	 de	
mantenimiento	 de	 la	 autotolerancia	 se	 produce	 una	 respuesta	 inmune	 frente	 a	
antígenos	propios,	el	cuerpo	comienza	a	producir	autoanticuerpos,	es	decir,	anticuerpo	








exploración	 física	 que	 posteriormente	 se	 confirman	 o	 descartan	 con	 pruebas	 de	
laboratorio	 y/o	 de	 imagen6.	 Dentro	 de	 las	 pruebas	 de	 laboratorio,	 existen	 pruebas	
generales	 (hemograma,	 bioquímica	 sanguínea,	 pruebas	 de	 coagulación,	 orina	 y	
sedimento),	 reactantes	 de	 fase	 aguda	 (velocidad	 de	 sedimentación	 globular	 (VSG)	 y	




• Anticuerpos	 antinucleares	 (ANA):	 se	 detectan	 mediante	 técnicas	 de	 ELISA	
(enzyme-linked	immunosorbent	assay)	o	por	inmunofluorescencia	indirecta	(IFI)	
sobre	monocapas	 de	 células	 HEp-2,	 cortes	 congelados	 de	 tejidos	 animales	 o	
neutrófilos	humanos.	La	 localización	de	 los	antígenos,	 la	presencia	simultánea	
de	 diferentes	 anticuerpos	 y	 la	 dilución	 de	 los	 sueros	 determinan	 patrones	
nucleares	de	IFI.	Dentro	de	los	ANA,	existen:		
	








§ Anticuerpos	 anti-Ro/SS-A:	 precipitan	 varios	 ARN	 humanos	 y	
reconocen	isoformas	de	las	proteínas	Ro	de	52kD	y	60kD.	Los	de	
60kD	se	detectan	en	el	SS	primario	(60-70%),	en	el	LES	(30-40%),	
en	 el	 SS	 secundario	 y	 en	 otras	 enfermedades	 reumáticas	
sistémicas.	 Son	 caracterísiticos	 del	 lupus	 neonatal	 (LN),	 lupus	




§ Anticuerpos	 anti-La/SS-B:	 precipitan	 varios	 ARN	 humanos	 y	











afectan	 sobre	 todo	 durante	 la	 edad	 reproductiva.	 Los	 tratamientos	 de	 estas	
enfermedades	han	mejorado	la	evolución	y	el	pronóstico	de	las	mismas	con	lo	que	cada	


















anticuerpos	 anti-Ro/SS-A	 están	 presentes	 en	 el	 10-60%	 de	 estos	 pacientes	








Durante	 el	 embarazo,	 los	 anticuerpos	 anti-Ro/SS-A	 y	 anti-La/SS-B	 tienen	 mucha	
importancia	 por	 su	 asociación	 al	 LN	 y	 dentro	 de	 esta	 entidad,	 al	 bloqueo	 cardiaco	
congénito	(BCC)15,16.	El	LN	es	una	enfermedad	autoinmune	adquirida	de	forma	pasiva	
que	incluye	manifestaciones	clínicas	del	neonato	que	pueden	afectar	a	la	piel	en	forma	
de	 rash,	 alteraciones	 hepatobiliares	 y	 citopenias	 hematológicas;	 siendo	 todas	 estas	
manifestaciones	transitorias	y	habitualmente	se	resuelven	en	unos	meses	después	del	







































et	 al,	 la	 presencia	 estos	 anticuerpos	 en	 el	 87%	 (n=1230)	 de	 los	 casos	de	BCC	
(n=1416)19.	 Parece	 que	 para	 el	 desarrollo	 de	 BCC	 no	 sólo	 es	 necesaria	 la	
presencia	de	estos	anticuerpos	sino	que	es	importante	la	especificidad	y	el	nivel	
de	 los	 mismo.	 La	 mayor	 asociación	 encontrada	 al	 BCC,	 es	 la	 presencia	 de	
anticuerpos	contra	las	proteínas	Ro	52kD	y	La28-30.	No	todos	los	hijos	de	madres	
con	anticuerpos	anti-Ro/SS-A	desarrollaban	BCC	por	 lo	que	se	valoró	si	existía	
una	 reactividad	 específica	 a	 algún	 epítopo	 de	 Ro52	 que	 le	 confiriera	 una	
susceptibilidad	especial	al	desarrollo	del	BCC.	El	grupo	de	Salomonsson	identificó	
un	 subgrupo	 de	 anticuerpos	 anti-Ro/SSA	 52kD,	 específicos	 frente	 a	 los	
aminoácidos	200-239	de	la	proteína	Ro,	valorando	una	posible	asociación	entre	
estos	autoanticuerpos	(anti-p200)	y	el	BCC31.	Sin	embargo	en	otros	estudios	no	
se	 pudieron	 encontrar	 diferencias	 significativas	 en	 la	 prevalencia	 de	 estos	
anticuerpos	entre	afectos	y	sanos32,33.		
	
Jaeggy	et	al	encontraron	que	 la	afectación	cardíaca	del	 feto	se	observa	en	 las	
madres	que	presentan	niveles	moderados	o	altos	niveles	de	anticuerpos	anti-
Ro/SS-A	(>50	U/mL)	en	comparación	con	sólo	el	44%	de	madres	de	recién	nacidos	
sanos	 independientemente	de	 los	niveles	de	anticuerpos	anti-La/SS-B34.	 Estos	






En	cuanto	a	 los	anticuerpos	anti-La/SS-B,	 la	 revisión	sistemática	de	Brito	et	al	
encontró	la	presencia	de	estos	anticuerpos	en	el	55%	(n=672)	de	las	madres	de	
















































































Asintomáticas EAI SS LES




Ro/SS-A	 se	 asocia	 al	 anticuerpo	 anti-La/SS-B.	 La	 incidencia	 de	 BCC	 para	 las	
gestantes	con	el	subtipo	Ro60	es	del	3,31%	y	del	4,92%	para	el	subtipo	Ro5219,42.		
	




































La/SS-B	 aún	 no	 están	 claros.	 Las	 proteínas	 Ro52,	 Ro60	 y	 La	 tienen	 una	
localización	intracelular	y	son	a	su	vez	el	objetivo	de	los	anticuerpos.	Existen	dos	













presencia	 de	 los	 anticuerpos	 maternos	 se	 van	 a	 unir	 a	 la	 superficie	 de	 los	
cardiocitos	apoptóticos,	 y	 la	 fagocitosis	de	éstos	por	parte	de	 los	macrófagos	




secretados	 por	 los	 macrófagos	 producen	 una	 transdiferenciación	 de	 los	
fibroblastos48	 en	 miofibroblastos,	 proceso	 que	 se	 relaciona	 con	 la	 fibrosis	 y	
formación	de	cicatrices	y	aparición	de	BAV	3º	grado	o	completo,	observándose	
	 36	






AV	 que	 acabará	 produciendo	 una	 fibrosis	 del	 tejido	 de	 conducción	 cardíaca	
generándose	el	BCC,	que	se	va	a	identificar	generalmente	entre	las	semanas	18	










aumente	 la	 apoptosis	 de	 células	 cardíacas	 fetales53,	 exteriorizándose	 las	
proteínas	 Ro	 y	 La	 inicialmente	 intracelulares	 lo	 que	 mantiene	 y	 amplifica	 la	










En	 la	 fisiopatología	nos	encontramos	 también	 factores	no	dependientes	de	 la	




del	 por	 qué	 unos	 fetos	 van	 a	 desarrollar	 la	 enfermedad	 y	 otros	 no,	 pone	 de	
manifiesto	 la	 importancia	de	 la	 susceptibilidad	 individual.	Parece,	que	 los	dos	
factores	 genéticos	 más	 importantes	 que	 influyen	 en	 las	 enfermedades	
autoinmunes	como	el	sexo	y	el	complejo	mayor	de	histocompatibilidad	(CMH)	
no	tiene	efecto	en	la	susceptibilidad	para	el	desarrollo	del	BCC;	de	hecho	ocurre	
con	 la	misma	 frecuencia	en	 fetos	 varones	que	mujeres54.	 	Aunque	existe	una	
asociación	 entre	 Antígenos	 Leucocitarios	 Humanos	 (HLA),	 HLA	 DR3/DR2	 en	
madres	con	anticuerpos	anti-Ro/SS-A	y	anti-La/SS-B	positivos	y	la	producción	de	





















no.	 Existe	 una	 conducción	 intermitente	 del	 impuso	 auricular.	 Se	
clasifican	a	su	vez	en:		
a. Tipo	I	(tipo	Wenckebach	o	Mobitz	I):	alargamiento	progresivo	












publicados	 se	 diagnosticas	 a	 partir	 de	 la	 semana	 1856-58.	 Algún	 caso	
aislado	existe	antes	de	 la	semana	1859;	y	dos	casos	descritos	en	tercer	































• Otras	 anomalías	 electrofisiológicas:	 son	 mucho	 menos	 frecuentes	 e	 incluye	











diagnostica	 ecográficamente	 como	 áreas	 de	 hiperecogenicidad	 a	 nivel	 del	




















La/SSB,	 incluidos	 los	 subtipos	Ro52	 y	Ro60	en	 los	 casos	de	mujeres	 con	hijos	
afectos	por	cualquier	tipo	de	BCC,	FEE	o	enfermedad	valvular	congénita19.		
	
Por	 otro	 lado	 mujeres	 embarazadas	 con	 positividad	 para	 anticuerpos	 anti-






La	 ecocardiografía	 fetal	 se	 considera	 buen	 método	 de	 screening	 para	 BCC	
aportando	información	sobre	la	frecuencia	cardíaca	fetal	(FCF),	el	tipo	de	ritmo	
y	la	función	ventricular62,63.	Se	recomienda	realizar	a	partir	de	la	semana	16	de	
gestación	 atendiendo	 a	 los	 casos	 reportado	 en	 cuanto	 al	 momento	 del	
	 41	
diagnóstico	 y	 de	 forma	 seriada	 cada	 1-2	 semanas,	 pudiéndose	 espaciar	 las	








despolarizaciones	 ventriculares	 por	 su	 mecánica	 	 (modo	 M,	 doppler	
tisular)	 o	 hemodinámica	 (velocidad	 en	 el	 flujo	 doppler).	 El	 estudio	 del	










































plano	 que	 para	 el	 modo	 M,	 el	 cuatro	 cámaras	 del	 corazón67.	 Así	 se	
calculan	 intervalos	 de	 tiempo	 AV	 mediante	 la	 valoración	 de	 los	
	 43	
acontecimientos	 hemodinámicos	 como	 forma	 indirecta	 de	 valorar	 la	
función	eléctrica	auricular	y	ventricular68.		
	
El	 Doppler	 color	 se	 puede	 usar	 en	 conjunto	 con	 el	 modo	 M	
denominándose	“Doppler	M/Q”.	
	
La	 ecografía	 Doppler	 con	 medición	 de	 los	 intervalos	 de	 tiempo	 AV	 y	
dentro	de	éstos,	el	intervalo	PR	mecánico,	se	ha	sugerido	como	método	












La	 valoración	 del	 ritmo	 cardíaco	 se	 basa	 en	 la	 cronología	 de	 las	
despolarizaciones	auriculares	y	ventriculares.	Para	su	estudio	se	requiere	
conocer	 la	 posición	 fetal	 y	 se	 colocan	 12	 electrodos	 sobre	 la	 pared	
abdominal	materna.	La	adquisición	de	datos	requiere	una	media	de	15	
minutos	 de	 registro70.	 Es	 capaz	 de	 detectar	 las	 despolarizaciones	

























































tiempo	de	 contracción	 isovolumétrica	 (TCI)	mediante	ecografía75.	 Se	 consigue	
obteniendo	una	imagen	de	la	válvula	mitral	y	del	flujo	de	salida	de	la	aorta.	Se	
miden	los	intervalos	de	tiempo	de	AV	y	a	partir	de	la	intersección	de	la	onda	de	










manifestaciones	 cardíacas	 fetales,	 apoyan	 la	 hipótesis	 de	 que	 la	 disminución	 o	
eliminación	 estos	 anticuerpos	 de	 la	 circulación	 materna	 y,	 en	 consecuencia,	 de	 la	
circulación	fetal,	podría	prevenir	estas	complicaciones77.	Así,	las	principales	estrategias	
profilácticas	 Incluyen	 la	 administración	 materna	 de	 esteroides,	 plasmaféresis	 e	
inmunoglobulinas	intravenosas	(Igiv),	inmunosupresores	como	la	ciclofosfamida	(CFM)	









































Cuando	 el	 tratamiento	 (prednisolona	 +/-	 plasmaféresis)	 se	 aplica	 a	 gestantes	
identificadas	como	alto	riesgo	para	desarrollo	de	BCC	se	observa	que	la	mayoría	
de	 los	 casos	de	BCC	aparecen	en	madres	 sin	 tratamiento	 con	prednisolona	o	






los	 esteroides	 fluorinados	 pueden	 ser	 prometedores	 para	 proporcionar	
beneficios	en	la	afectación	cardiaca	asociada	a	anticuerpos	anti-Ro/SS-A	y	anti-
La/SSB,	 existe	 la	 posibilidad	 de	 importantes	 efectos	 secundarios	 maternos	 y	






Varias	hipótesis	de	 cómo	 las	 Igiv	podrían	prevenir	el	daño	del	 tejido	 cardíaco	
asociada	a	la	presencia	de	anticuerpos	anti-Ro/SS-A	y	anti-La/SS-B	e	incluyen87-
89:	











cohorte	 americana	 publicado	 por	 Friedman	 et	 al	 en	 el	 que	 incluyen	 a	 veinte	








mujeres	 con	 anticuerpos	 anti-Ro/SS-A	 e	 hijo	 previo	 afecto,	 tratándose	
finalmente	a	15	de	ellas.	Recibieron	400mg	/kg	de	Igiv	cada	3	semanas	de	12-24	













































enfermedad.	 Sin	 embargo,	 este	 tratamiento	 nunca	 se	 ha	 utilizado	














parece	 asociarse	 a	 anomalías	 congénitas	 en	 el	 recién	 nacido	 ni	 toxicidad	
retininana98,100.		
	






50	 casos	 de	 afectación	 y	 151	 controles.	 Se	 observó	 que	 7	 niños	 (14%)	 	 con	
afectación	 cardiaca	 estuvieron	 expuestos	 a	 HCQ	 en	 comparación	 con	 56	
controles	no	expuestos	a	HCQ	con	afectación	cardíaca	(37%)	(p	=	0,002;	OR	0,28).	
Un	análisis	multivariante	arrojó	una	OR	protectora	para	el	uso	de	HCQ	de	0,46	(p	
=	 0,10).	 Aunque	 no	 fue	 estadísticamente	 significativo	 de	 prevención	 de	
afectación	 cardiaca,	 la	 estimación	de	 la	OR	permaneció	en	 la	dirección	de	un	
efecto	protector.	La	restricción	de	este	estudio	a	madres	con	LES,	podría	tratarse	
de	un	factor	de	confusión	por	indicación	de	tratar,	limitando	el	número	de	casos	




si	 el	 uso	 de	 HCQ	 reduce	 riesgo	 de	 recurrencia	 de	 afectación	 cardiaca,	




de	 afectación	 en	 fetos	 expuestos	 a	 HCQ	 fue	 de	 7,5%	 (3/40)	 frente	 a	 21,2%	













para	 identificar	 la	 utilidad	 de	HCQ	 para	 prevenir	 la	 recurrencia	 de	 afectación	
cardiaca	en	mujeres	con	hijo	previo	afecto86.	
Tabla	 3.	 Resumen	 dos	 estudios	 prospectivos	 sobre	 prevención	 del	 bloqueo	 cardíaco	
congénito	con	hidroxicloroquina.		

































Inmunosupresores	 como	 la	 CFM	 o	 la	 AZA	 se	 han	 usado	 como	 tratamientos	
preventivos	 del	 BCC	 asociados	 a	 corticoides	 y	 plasmaféresis	 en	 casos	 clínicos	
aislados	en	la	literatura	de	la	que	es	difícil	sacar	conclusiones	de	su	validez84,85.		
	
La	 inmunoadsorción	 extracorpórea	 es	 el	 método	más	 eficiente	 para	 eliminar	
selectivamente	 las	 inmunoglobulinas	 de	 torrente	 circulatorio.	 Por	 lo	 tanto,	
factores	de	coagulación,	hormonas	unidas	a	proteínas,	así	como	otras	proteínas	
esenciales	apenas	se	afectan.	Es	un	tratamiento	eficaz	y	prácticamente	en	dos	
sesiones	 se	 reduce	 los	 niveles	 de	 IgG	 en	 torno	 al	 90%.	 Existe	 un	 caso	 clínico	









































El	 Fetal	 Working	 Group	 de	 la	 Asociación	 Europea	 de	 Cardiología	 Pediátrica	
publica	en	2011	un	estudio	multicéntrico	con	un	análisis	retrospectivo	en	el	que	
se	estudiaron	175	fetos	diagnosticados	con	BAV	de	segundo	o	tercer	grado	entre	
los	 años	 2000-2007.	 En	 el	 80%	 (n=129)	 de	 los	 162	 embarazos	 con	 estado	 de	
anticuerpos	 documentado,	 el	 BAV	 se	 asoció	 con	 anticuerpos	 maternos	 anti-
Ro/SSA.	Se	trataron	67	mujeres	(38%)	fueron	tratados	con	esteroides	fluorados	
	 55	
(52	 recibieron	DXT	 4mg/día	 y	 15	 se	 trataron	 con	 BMS	 	 4mg/día	 durante	 una	
mediana	 de	 10	 semanas	 (1-21	 semanas)	 y	 se	 registró	 una	 supervivencia	 al	
nacimiento	 del	 91%	 ascendiendo	 igual	 en	 los	 casos	 de	 fetos	 tratados	 con	













fluorados	 no	 previnieron	 el	 desarrollo	 de	 la	 enfermedad	 extranodal	 (14/71	
(19.7%)	expuestos	vs	17/85	(20%)	no	expuestos,	(LHR	0.90	ajustado,	95%	CI	0,43-
1,85,	 p=0,77)).	No	 se	observó	 tampoco	una	 reducción	de	 la	mortalidad	 (7/71	
(9.9%)	de	expuestos	vs	7/80(8.8%)	de	los	no	expuestos	(HR	ajustado	=	1,63;	IC	
del	 95%:	 0,43	 a	 6,14;	 p	 =	 0,47)).	No	 se	 consiguió	prevenir	 la	 implantación	de	
marcapasos	(42/64	(66%)	de	los	nacidos	vivos	precisaron	marcapasos	vs	60/78	
(75%)	de	los	no	expuestos	(HR	=	0,87;	IC	del	95%:	0,57	a	1,33;	P	=	0,53)).	Este	










de	 los	 corticoides80,111,113	 deja	 al	 médico	 el	 dilema	 terapéutico	 de	 iniciar	
tratamiento	 en	 los	 casos	 de	 BCC	 con	 el	 objetivo	 de	 prevenir	 la	 progresión	
extranodal	de	la	afectación	cardíaca	y	por	extensión,	mejora	de	la	mortalidad109.		
	








La	 terbutalina	 es	 el	 agonista	 del	 receptor	 β2-adrenérgico	 más	 comúnmente	
utilizado	en	el	tratamiento	de	afectación	cardiaca,	aunque	también	se	han	usado	
el	 salbutamol	 y	 el	 ritodrine.	 Los	 fármacos	 simpaticomiméticos	 se	 usan	 como	
agentes	 tocolíticos	 observándose	 como	 efecto	 secundario	 la	 aparición	 de	
taquicardia	 fetal117.	Otros	 efectos	 secundarios	 adrenérgicos	 del	 lado	materno	
incluyen	el	temblor,	palpitaciones	y	la	sudoración	que	habitualmente	mejoran	o	
se	 resuelven	 con	 el	 tratamiento	 continuado	 107,118.	 	 También	 se	 han	 asociado	





con	 frecuencia	 a	 descompensación	 cardíaca	 debido	 al	 bajo	 gasto	 cardíaco122.	
	 57	
Este	hallazgo	 se	ha	 reportado	en	varios	 trabajos	poniéndose	de	manifiesto	el	
incremento	en	la	FCF,	mejorando	la	función	cardiaca123-126.	
	
Sin	 embargo,	 otros	 estudios	 ponen	 en	 duda	 el	 beneficio	 del	 uso	 de	 los	 β-
agonistas	así	como	su	impacto	en	la	mortalidad.	En	un	estudio	de	21	fetos	con	
BCC,	 7	 de	 ellos	 frecuencias	 ventriculares	 fetales	 inferiores	 a	 60	 lpm	 y	 se	 les	








En	 un	 trabajo	 de	 Jaeggi	 et	 al	 que	 ya	 hemos	 comentado106	 reporta	 que	 al	
tratamiento	con	esteroides	se	le	añadieron	los	β-agonistas	cuando	la	FCF	bajó	















Tal	 y	 como	 hemos	 comentado	 previamente,	 la	 plasmaféresis	 es	 un	 método	
mediante	el	cual	se	reducen	los	niveles	de	los	anticuerpos	anti-Ro/SS-A	y	anti-







grado	 y	 BCC	 en	 3,	 6	 y	 12	 casos	 respectivamente.	 El	 último	 de	 los	 trabajos	
presentan	 un	 total	 de	 12	 casos	 de	 afectación	 cardíaca	 diagnosticadas	 desde	
2009-2014	cuyo	protocolo	de	tratamiento	consistió	en:	betametasona	4m/día,	
plasmaféresis	semanal	e	 Igiv	a	dosis	de	1g/kg	cada	15	días.	Al	nacimiento,	 los	




de	BAV	de	3º	grado	o	BCC	se	mantuvieron	estables	a	 lo	 largo	de	 la	gestación.	
Después	 de	 un	 seguimiento	 medio	 de	 37.6	 meses	 +/-	 19.6	 meses	 tras	 el	
nacimiento,	 los	 infantes	 con	 BAV	 de	 1º	 grado	 y	 el	 del	 ritmo	 sinusal	 se	
mantuvieron	estables	y	a	 los	 infantes	con	BCC	a	un	seguimiento	medio	de	29	



























La	 mortalidad	 del	 BCC	 asciende	 al	 30%	 ocurriendo	 la	 mayoría	 de	 ellos	 intraútero	
(70%)19,27.	 Las	 causas	 de	 mortalidad	 más	 frecuente	 encontrada	 fue	 la	 presencia	 de	
miocardiopatía	severa	en	2/3	de	los	casos.	Describiéndose	una	tasa	de	mortalidad	>50%	
en	casos	de	FEE	o	miocardiopatía	dilatada,	llegando	al	100%	si	están	presentes	ambas	















del	 parto	 más	 frecuente	 fue	 la	 cesárea	 registrándose	 una	 tasa	 del	 75%.	 Los	 recién	
nacidos	presentaron	un	ratio	de	género	mujer:	varón	similar,	del	1.07.		El	peso	medio	al	












































anticuerpo	 podrían	 ser	 causa	 de	 abortos	 en	 pacientes	 con	 LES136-138.	 Por	 otro	 lado,	
Julkunen	observó	de	forma	retrospectiva	que	el	riesgo	de	pérdida	fetal	está	aumentado	
en	pacientes	con	SS	pero	sin	asociación	a	anticuerpos	anti-Ro/SS-A	o	anti-La/SS-B139.	En	
otro	 trabajo	 más	 grande	 con	 100	 pacientes	 encontraron	 asociación	 entre	 pérdidas	
fetales	y	presencia	de	anticuerpos	en	pacientes	no	LES	no	afectando	 la	presencia	de	
éstos	a	los	resultados	perinatales	de	pacientes	con	LES140.	Sin	embargo,	en	contraste	a	






resultados	 perinatales	 (prematuridad,	 tasa	 de	 cesárea,	 rotura	 prematura	 de	







estudios	 en	 pacientes	 con	 LES	 ponen	 de	 manifiesto	 la	 mayor	 frecuencia	 de	
preeclampsia,	pérdidas	fetales,	parto	pretérmino	y	CIR144,145.	Sin	embargo,	en	pacientes	
con	SS,	los	resultados	son	más	conflictivos.	Algunos	dicen	que	presentan	la	misma	tasa	




























Prematuridad		 15/156	 5/32	 5/18	(28%)	
Peso	medio	RN	 3,19kg	(+/-	0,56)	 3,28kg	(+/-	0,48)	 2,62kg	(+/-	0,54)	
Peso	<2DS	 13/154	(8%)	 2/32	(6%)	 5/18	(28%)	
Tasa	cesárea	 29/150	(19%)	 10/31	(32%)	 17/18	(94%)	










que	 a	 la	 enfermedad	 materna,	 hallazgos	 reportados	 previamente	 por	 su	 mismo	
grupo149.	Observaron	también	que	la	cesárea	fue	más	frecuente	en	pacientes	con	LES	
(31%)	que	en	el	 resto	de	 los	grupos	y	sin	embargo	 la	enfermedad	materna	no	 fue	 la	
causa	más	frecuente	para	indicación	de	cesárea.	En	estas	pacientes	con	LES,	además	se	
encontró	 mayor	 proporción	 de	 partos	 prematuros,	 hallazgos	 que	 también	 se	 ha	













En	 los	 embarazos	 con	 aneuploidías	 fetales	 se	 alteran	 las	 concentraciones	 séricas	


















suero	materno	 en	 segundo	 y	 tercer	 trimestre	 de	 embarazo	 en	 pacientes	 con	 LES	 y	
anticuerpos	antifosfolípidos169-171.	Pero	el	cálculo	de	riesgo	de	SD	se	realiza	de	forma	





















Son	 importantes	 su	 implicación	 en	 el	 embarazo	 ya	 que	 van	 a	 asociarse	 al	 LN,	
enfermedad	poco	frecuente	y	de	carácter	autoimmune	que	se	adquiere	de	forma	pasiva	
mediante	 del	 paso	 de	 estos	 anticuerpos	maternos	 específicos	 al	 feto	 a	 través	 de	 la	
placenta.	La	afectación	más	importante	del	LN	es	el	BCC,	por	la	alta	morbimortalidad	
neonatal	 e	 infantil	 que	 presenta	 siendo	 además	 la	 única	 manifestación	 clínica	
persistente.	De	los	fetos	que	sobreviven	con	BCC,	la	mayoría	va	a	precisar	la	colocación	









necesaria	 la	 presencia	 de	 los	 anticuerpos	 sino	 que	 también	 son	 importantes	 la	
especificidad	y	los	niveles	de	los	mismos.	El	mayor	riesgo	de	BCC	lo	presentan	madres	
con	anticuerpos	frente	a	las	proteínas	Ro	52KD	y	La	48KD	y	títulos	moderados-altos	de	






La	 hipótesis	 de	 la	 patogenia	 del	 BCC	 es	 que	 durante	 la	 apoptosis	 celular,	 proceso	
fisiológico	de	la	remodelación	cardíaca	durante	la	embriogénesis		los	antígenos	Ro/SSA-
52KD,	 Ro/SSA-60KD	 y	 La/SSB-48KD	 que	 normalmente	 se	 localizan	 en	 el	 núcleo	 o	
citoplasma	 de	 las	 células	 se	 traslocan	 a	 la	 superficie	 de	 la	 membrana	 celular,	
convirtiéndose	 en	 antígenos	 accesibles	 a	 respuesta	 inmune.	 Así,	 los	 anticuerpos	
maternos	anti-Ro/SSA	y	anti-La/SSB	se	van	a	unir	a	la	superficie	de	los	cardiocitos	fetales	
apoptóticos	 y	 la	 fagocitosis	 de	 los	 cardiocitos	 fetales	 opsonizados	 por	 anticuerpos	
parece	 que	 inducen	 una	 respuesta	 proinflamatoria	 por	 parte	 de	 los	 macrófagos	
encargados	de	dicha	fagocitosis	que	liberan	citoquinas	proinflamatorias,	entre	ellas	el	
TNFα	in	vitro.	La	activación	del	complemento	por	las	células	opsonizadas	apoptóticas	
con	 anti-Ro	 60	 podría	 contribuir	 a	 la	 cascada	 inflamatoria.	 Otros	 estudios	 in	 vitro,	
sugieren	que	factores	secretados	por	los	macrófagos	producen	una	transdiferenciación	












la	 aparición	 del	 BCC	 salvo	 la	 HCQ	 que	 en	 gestantes	 de	 alto	 riesgo	 han	 conseguido	
disminuir	la	aparición	de	nuevos	BCC	con	respecto	a	las	que	no	lo	tomaban.		
	
Una	 vez	 diagnosticado	 el	 BCC,	 con	 todo	 el	 arsenal	 terapéutico	 disponible,	 no	 se	 ha	
conseguido	 prevenir	 la	 progresión	 a	 BCC	 cuando	 se	 utiliza	 de	 forma	 separada,	 ni	 la	
dexametasona,	la	plasmaféresis	ni	las	Igiv.		La	triple	terapia	asociado	BMS,	plasmaféresis	
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En	 cuanto	 a	 resultados	 perinatales,	 los	 fetos	 con	BCC	una	 elevada	mortalidad	 (30%)	
ocurriendo	 la	mayoría	 intraútero	 y	 asociada	 a	 la	 presencia	 de	 FEE	 y	miocardiopatía	
dilatada.	Presentan	además	más	riesgo	de	CIR,	parto	prematuro	y	cesárea.	En	lo	que	se	




más	 frecuente	en	pacientes	 con	 LES	 respecto	 al	 resto	de	 las	 enfermedades	 En	ellas,	
además	se	encontró	mayor	proporción	de	partos	prematuros.		Los	recién	nacidos	parece	





















































1. Las	 gestaciones	 de	 pacientes	 portadoras	 de	 anticuerpos	 anti-Ro/SS-A	 y	 anti-
La/SS-B	 presentan	 un	 mayor	 número	 de	 complicaciones	 materno	 fetales	
incluyendo	 lupus	 neonatal,	 bloqueo	 cardíaco	 congénito,	 más	 tasa	 de	 parto	
prematuro,	 crecimiento	 intratuerino	 restringido,	 tasa	 de	 cesárea	 y	 riesgo	 de	
pérdida	de	bienestar	fetal	intraparto.		
	



































































glucocorticoides,	 inmunoglobulinas	 intravenosas	 y	 plasmaféresis	 para	 el	










7. Evaluar	 el	 riesgo	 combinado	 de	 aneuploidías	 en	 primer	 trimestre	 en	 pacientes	




































































































































































































































































































































































Parámetro	 Paciente	1	 Paciente	2	 Paciente	3	 Paciente	4	
Edad	 34	años	 40	años	 30	años	 28	años	
Peso	 51kg	 No	datos	 No	datos	 No	datos	
Talla	 1,66	 No	datos	 No	datos	 No	datos	
IMC	 18,5	 No	datos	 No	datos	 No	datos	
Paridad	 G0	 G1P1	 G1P1	 G2A2	

















-	 -	 -	 -	






















































































Los	 datos	 sobre	 el	 seguimiento	 del	 embarazo	 y	 los	 resultados	 se	 registraron	
prospectivamente	 a	 partir	 de	 bases	 de	 datos	 electrónicas.	 Se	 registraron	 las	
características	demográficas	de	los	pacientes,	incluyendo	la	edad	materna,	talla,	
peso	 e	 IMC,	 el	 número	 de	 abortos	 espontáneos	 e	 hijos	 previos,	 	 es	 decir,	 la	
historia	obstétrica	previa.		
	












a. Aparición	 de	 afectación	 cardíaca	 fetal	 (BAV	 1º,	 2º,	 3º	 o	
completo,	así	como	otras	complicaciones	como	FEE,	hidrops,	
enfermedad	 valvular):	 semanas	 al	 diagnóstico,	 tratamiento	
empleado,	evolución	de	la	afectación.		
	















b. Fetos	 pequeños	 para	 la	 edad	 gestacional	 (FPEG):	 peso	 fetal	




con	 alguna	 alteración	 Doppler	 (Índice	 de	 pulsatilidad	 (IP)	
medio	de	uterinas	>p95,	IP	en	arteria	umbilical	(AU)	>p95,	IP	
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Los	 datos	 ecográficos	 se	 registraron	 en	 la	 base	 de	 datos	 ASTRAIA	 (ASTRAIA	
software	gmbh,	Munich,	Alemania)	y	se	realizaron	con	un	ecógrafo	Voluson	E6	
(General	 Electrics)	 con	 transductures	 de	 2,5-3,5Mhz.	 Las	 variables	 estudiadas	
dirigieron	frente	a	dos	ámbitos:		
	
1. Cálculo	 de	 peso	 fetal	 estimado	 en	 tercer	 trimestre	 de	 la	 gestación	
utilizando	la	fórmula	de	Hadlock152.	Se	utilizó	tanto	los	números	en	
crudo	como	en	percentiles.	Se	realizó	estudio	Doppler	de	los	índices	
de	 pulsatilidad	 (IP)	 de	 las	 arterias	 umbilical	 (AU)	 y	 cerebral	media	











de	 las	 grandes	arterias	 (aorta	 y	pulmonar)	 y	 su	 correcta	
alineación	 junto	 con	 la	 tráquea	 en	 el	 corte	 de	 3	 vasos-
tráquea.	 Valoración	 funcional	 subjetiva	 de	 la	




éste	 se	 realiza	 en	 plano	 apical	 de	 cuatro	 cámaras	 con	

















60kDa,	 Ro/SS-A	 anti-52kDa	 y	 anti-La/SS-B	mediante	 un	 inmunoblot	 comercial	
cualitativo	(Inno-Lia	ANA	Update,	Innogenetics	NV,	Gante,	Bélgica).		
	












anti-b2	 glicoproteína	 I	mediante	 ELiA	 (ELISA	 de	 Thermo	 Fisher-Phadia	 GmbH,	
Friburgo,	Alemania).	El	anticoagulante	lúpico	no	se	puede	medir	directamente	y	
tampoco	se	dispone	de	una	prueba	estandarizada	para	detectarlo.	Se	emplea	dos	
pruebas	 para	 confirmar	 o	 descartar	 la	 presencia	 del	 autoanticuerpo:	 	 la	más	
sensible	es	la	prueba	de	Russell	diluida	(DRVVT)	y	la	prueba	del	TT-P	sensible	a	












El	 cálculo	 de	 riesgo	 cromosomopatías	 se	 realizó	 utilizando	 el	 algoritmo	 combinado	
aportado	 por	 la	 Fetal	 Medicine	 Foundation	 (FMF),	 Londres,	 Reino	 Unido	






de	 la	 base	 de	 datos	 Prisca	 y	 se	 convierten	 automáticamente	MoM	ajustados	
según	 edad	 gestacional	 de	 la	 medición.	 Los	 datos	 se	 incorporan	 al	 Prisca	






o Longitud	 cráneo-nalga	 (LCN):	 debe	 estar	 entre	 45-84mm	 para	 poder	
determinar	el	cálculo	de	riesgo.		
o Translucencia	nucal	(TN):	Para	el	valor	de	TN	la	medición	debe	realizarse	
en	 el	 plano	 sagital	 y	 con	 la	 cabeza	 fetal	 en	 posición	 neutra.	 Se	 debe	
ampliar	la	imagen	hasta	que	el	feto	ocupe	toda	la	pantalla	y	la	medición	
debe	ser	del	espesor	máximo	del	espacio	oscuro	entre	el	tejido	blando	













de	 1/1000	 de	 bajo	 riesgo	 y	 entre	 1/100	 y	 1/1000	 se	 catalogó	 de	 riesgo	 intermedio,	














(SPSS	 Inc	 Chicago	 IL,	 EE.UU.).	 La	 distribución	 de	 variables	 se	 verificó	 mediante	
histogramas	y	la	prueba	de	Kolmogorov	Smirnov.	Las	variables	numéricas	continuas	se	
	 90	
mostraron	 como	medias	 y	 desviaciones	 estándar	 o	medianas	 y	 rango	 intercuartílico	
según	 sus	 distribuciones.	 Las	 variables	 cualitativas	 se	 mostraron	 como	 números	 y	




número	 de	 grupos	 Comparado	 (dos	 o	 más).	 En	 los	 casos	 de	 ANOVA,	 la	 prueba	 de	


























































































Figura	 31.	 Semanas	de	 gestación	 al	 diagnóstico	de	 la	 afectación	 cardíaca	 en	nuestra	
cohorte	
	
























































De	 esas	 24	 gestantes,	 sólo	 una	 desrrolló	 afectación	 cardíaca	 fetal	 (4,2%)	 en	
comparación	con	el	resto	de	los	8	casos	de	afectación	cardíaca	que	ocurrieron	




































2. Prednisona:	 hubo	 dos	 pérdidas	 de	 seguimiento	 en	 relación	 al	 desarrollo	 de	



























SS	 15	(78,9%)	 4	(21,1%)	 19	





















Asintomáticas	 9	(62,9%)	 4	(30,8%)	 13	




6.1.3.	 Afectación	 cardíaca	 fetal	 y	 la	 relación	 de	 su	 aparición	 con	 la	 presencia	 de	
anticuerpos	maternos.		
	
Estudiamos	 la	 posible	 relación	 entre	 la	 aparición	 de	 la	 afectación	 cardíaca	 fetal	 y	 la	
positividad	a	 los	 subtipos	de	anti-Ro,	 así	 como	presencia	de	anti-La/SS-B	y	 anti-RNP,	
teniendo	en	 cuenta	que	 las	 dos	pérdidas	de	 seguimiento	de	 aparición	de	 afectación	
































	 	 Afectación	cardíaca	fetal	 Total	
	 	 NO	 SI	
Anti-Ro	52	 Negativo	 3	(100%)	 0	(0%)	 3	
Positivo	 8	(53,3%)	 7	(46,7%)	 15	
Anti-Ro	60	 Negativo	 -	 -	 -	
Positivo	 12	(63,2%)	 7	(36,8%)	 19	
	 	 Afectación	cardíaca	fetal	 Total	
	 	 NO	 SI	
Anti-La	 Negativo	 21	(80,8%)	 5	(19,2%)	 26	


























	 	 Afectación	cardíaca	fetal	 Total	
	 	 NO	 SI	
Anti-RNP	 Negativo	 39	(84,8%)	 7	(15,2%)	 46	




















	 	 Afectación	cardíaca	fetal	 Total	
	 	 NO	 SI	
AL	 Negativo	 25	(92,6%)	 2	(7,4%)	 27	
Positivo	 5	(100%)	 0	(0%)	 5	
aCL	 Negativo	 28	(87,5%)	 4	(12,5%)	 32	
Positivo	 4	(100%)	 0	(0%)	 4	
Anti-b2GPI	 Negativo	 27	(90%)	 3	(10%)	 30	
Positivo	 4	(100%)	 0	(0%)	 4	
	 100	
































































































	 	 Afectación	cardíaca	fetal	 Total	
	 	 NO	 SI	
BCC	previo	 NO	 43	(84,3%)	 8	(15,7%)	 51	
SI	 0(0%)	 1	(100%)	 1	
LN	previo	 NO	 42	(82,4%)	 9	(17,6%)	 32	














En	 global,	 teniendo	 en	 cuenta	 los	 9	 casos	 de	 afectación	 cardíaca	 fetal,	 tuvimos	 una	
muerte	 fetal	 intraútero	 en	 semana	 23	 (tratada	 con	 DXT	 sólo)	 y	 un	 caso	 de	muerte	














	 	 Afectación	cardíaca	fetal	 Total	
	 	 NO	 SI	
Tipo	
gestación	
Espontánea	 38	(82,6%)	 8	(17,4%)	 46	




















































TN	 (p=0,79).	 Para	 la	 media	 de	 la	 edad	 materna	 sí	 existían	 diferencias	
significativas	 (35,42	 años	 en	portadoras	 de	 anticuerpos	 anti-Ro/SS-A	 vs	 32,24	
años	en	no	portadoras,	p<0,0001),	no	así	para	el	peso	materno	medio	(59,90kg	
en	portadoras	de	anticuerpos	anti-Ro/SS-A	vs	99,46kg	en	no	portadoras,	p=0,85).	













































Al	 existir	 diferencias	 en	 el	 cálculo	 de	 riesgo	 combinado	 de	 cromosomopatías	
entre	ambos	grupos	de	gestantes,	estudiamos	si	 las	diferencias	se	debían	a	 la	
presencia	 de	 los	 anticuerpos	 anti-Ro/SS-A	 o	 a	 que	 nuestras	 pacientes	 tenían	
mayor	edad,	ya	que	ni	las	variables	bioquímicas	en	MoM,	ni	la	medida	de	la	TN	




Sin	 embargo,	 cuando	 nos	 centramos	 sólo	 en	 el	 grupo	 de	 gestantes	 con	
anticuerpos	anti-La/SS-B,	y	comparar	los	datos	de	las	variables	bioquímicas	con	



































de	 2º	 trimestre	 se	 diagnosticaron	 tres	 casos	 de	 anomalías	 fetales	 asociadas	
(5,6%).	 Sólo	uno	 (1,8%)	de	 los	 tres	 resultó	una	anomalía	mayor,	en	el	que	 se	






















PFE	(gr)	 47	 2249,91	 478,86	 3155	 765	
Percentil	
PFE	
45	 38,78	 26,92	 92	 0,2	
	 109	






























































































































































































































La	 mayoría	 de	 los	 recién	 nacidos	 fueron	 varones	 (n=30,	 58,8%).	 El	 53,2%	 (n=25)	
obtuvieron	 un	 resultado	 de	 Agpar	 al	 primer	 minuto	 de	 9-10.	 A	 los	 5	 minutos,	 la	




































percentiles	 de	 peso	medio	 de	 34,8	 (±	 26,18).	 Si	 estudiamos	 estas	 variables	 según	 la	
enfermedad	materna	vemos	que	las	diferencias	encontradas	en	las	medias	del	peso	del	




























































































































































































































































































BAV	2º	grado	 35	semanas	 no	 BAV	2º	grado	
Caso	2	 26	
semanas	
























































































































Se	 diagnosticó	 un	 BAV	 3º	 grado	 en	 semana	 20	 de	 gestación	 con	 una	 frecuencia	
ventricular	en	torno	a	40-50	 lpm.	No	se	observaron	anomalías	cardíacas	asociadas	ni	












































Anti	SSA/Ro-52 40 6 19 6 19 6 0 0























































Esta	 tesis	 recoge	 los	 datos	 de	 55	 gestantes	 portadoras	 de	 anticuerpos	 anti-Ro/SS-A	
remitidas	 a	 la	 Unidad	 de	 Enfermedades	 Autoinmunes	 y	 Embarazo	 del	 Hospital	
Universitario	La	Paz	entre	los	años	2011	y	2016.		
	
Las	 enfermedades	 autoinmunes	 se	 asocian	 a	 menudo	 con	 mayor	 riesgo	 de	
complicaciones	maternas	y	fetales	tales	como	preeclampsia,	parto	prematuro	o	FPEG153.	
En	algunos	estudios,	la	presencia	de	anticuerpos	anti-Ro	/	SS-A	se	ha	relacionado	con	




La	 prevalencia	 de	 afectación	 cardíaca	 fetal	 en	 nuestra	 cohorte	 se	 sitúa	 en	 el	 16,3%,	
frente	 al	 1-5%	de	 lo	publicado	en	 la	 literatura19,27,	 sin	 embargo	es	un	dato	que	está	

















Sí	 que	 tenemos	 datos	 similares	 a	 lo	 publicado	 en	 la	 literatura	 en	 cuando	 a	 la	 EG	 al	
diagnóstico	de	 afectación	 cardíaca.	 En	nuestro	 caso	el	 77,7%	 se	diagnosticó	entre	 la	
semana	20-24	de	gestación	frente	al	54%	de	otros	trabajos19,57	si	bien	es	cierto	que	son	



















estudia	 a	 una	 cohorte	 de	 gestantes	 portadoras	 de	 anticuerpos	 anti-Ro/SS-A	 y	 que	
contaban	con	el	antecedente	de	hijo	previo	afecto	que	tomaron	HCQ	o	no	durante	todo	
el	embarazo.		La	tasa	de	recurrencia	de	BCC	fue	del	7,5%	en	comparación	con	el	21,2%	














The	 Preventive	 Approach	 to	 Congenital	 Heart	 Block	 (PATCH)	 es	 un	 ensayo	 clínico	
prospectivo	 abierto	 (NCT01379573)	 que	 actualmente	 está	 reclutando	pacientes	 para	
identificar	 la	 utilidad	 de	HCQ	para	 prevenir	 la	 recurrencia	 de	 afectación	 cardiaca	 en	
mujeres	con	hijo	previo	afecto86.	Este	papel	de	la	HCQ	en	la	prevención	de	afectación	
cardíaca	fetal	deberá	ser	confirmada	no	sólo	en	pacientes	de	alto	riesgo,	sino	también	
por	 la	 población	 de	 bajo	 riesgo,	 ya	 que	 es	 la	 mayoría	 de	 la	 población	 a	 la	 que	 no	
enfrentamos	diariamente.	
	
En	 cuanto	a	 la	posible	 relación	entre	 la	 aparición	de	 la	 afectación	 cardíaca	 fetal	 y	 la	
positividad	a	 los	 subtipos	de	anticuerpos	anti-Ro,	así	 como	presencia	de	anticuerpos	
anti-La/SS-B	y	anticuerpos	anti-RNP	encontramos	que	no	hay	diferencias	en	cuanto	a	la	
aparición	estos	anticuerpos	y	afectación	cardíaca	fetal.	Es	decir,	que	la	presencia	de	ellos	









Ro	 60	 fueron	 más	 elevados	 en	 aquellos	 casos	 de	 afectación	 cardíaca	 si	 bien	 las	
diferencias	no	alcanzaron	la	significación	estadística	(p	=	0.14).	Encontramos	los	mismos	
resultados	en	la	cuantificación	de	anticuerpos	anti-La/SS-B,	que	fueron	más	elevados	en	








de	 de	 BCC	 previo	 en	 uno	 caso	 (11,1%),	 acercándose	 a	 la	 significación	 estadística	




nuestra	 cohorte	 algo	menor	 teniendo	en	 cuenta	 tanto	 la	muerte	 intraútero	 como	 la	










en	 la	 TN	 ni	 en	 la	 LCN.	 Sí	 se	 encontraron	 diferencias	 significativas	 en	 la	 edad	 de	 las	
gestantes,	siendo	las	portadoras	de	anti-Ro/SS-A	más	mayores	que	la	cohorte	sin	dichos	
anticuerpos	 (35,42	 vs	 32,24	 años	 p<0,0001).	 Este	 hecho	 fue	 el	 que	 hizo	 que	
obtuviéramos	 resultados	 de	 cálculo	 de	 riesgo	 de	 SD	 y	 trisomía	 18	 con	mayor	 riesgo	
estadísticamente	significativo	(p<0,0001	para	ambos)	para	las	portadoras	de	anti-Ro/SS-


















perinatal	 adverso	 (CIR,	 parto	 pretérmino,	 muerte	 fetal	 intraútero,	 preeclampsia	 y	
abortos	 espontáneos)	 de	 forma	 significativa172,173.	 Los	 niveles	 de	 PAPP-A	 	 en	 primer	
trimestre	se	han	asociado	a	menos	invasión	placentaria174	siendo	éstas	de	tamaño	más	
pequeño175,176,	 lo	que	podría	 reflejar	un	 suporte	 subóptimo	 sanguíneo	al	 feto	 con	el	


























los	 valores	 en	 crudo	 como	 los	 delta	 del	 IP	 de	 la	 AU	 estaban	 elevados	 de	 forma	
significativa	 (p=0,02)	 respecto	 al	 de	 las	 otras	 gestantes.	 No	 se	 encontraron	 estas	
diferencias	en	las	medidas	de	la	ACM	ni	del	CCP.		
	
El	 IP	de	 la	AU	elevado	se	ha	relacionado	como	un	predictor	de	FPEG	y	 los	resultados	
adversos	 en	 el	 embarazo	 en	 la	 población	 general	 como	 la	 cesárea	 por	 RPBF	
convirtiéndose	 en	 un	 buen	 marcador	 para	 la	 placentación	 alterada	 y	 la	 hipoxemia	
	 132	
fetal182.	Si	este	hallazgo	en	nuestra	población	de	gestantes	con	anticuerpos	anti-Ro/SS-
A	 (a	 expensas	 sobre	 todo	de	pacientes	 con	 LES)	 se	 confirma	en	 estudios	 con	mayor	
número	 de	 pacientes	 podría	 ser	 útil	 el	 conocimiento	 del	 estudio	 Doppler	
























10-15%	en	mujeres	 cuyos	 fetos	presentaban	RS	o	BAV	de	1º	grado148.	 En	el	 caso	de	




por	 lo	 que	 la	 tasa	 de	 prematuridad	 espontánea	 es	 del	 7,7%,	 similar	 a	 la	 población	
española	general	(9,5%)187	y	similar	al	trabajo	de	Skog	en	gestantes	con	anticuerpos	anti-
Ro/SS-A148.		En	el	resto	de	los	casos,	el	parto	prematuro	se	indujo	por	afectación	cardíaca	

















de	 7,23	 ±	 0,13,	 observándose	 una	 tasa	 de	 acidosis	 neonatal	 del	 23,07%	 (9/39)	 y	 se	
presentaron	principalmente	en	pacientes	con	LES	(5/9,	55,5%)	entre	la	semana	39	y	40	




finalicen	 la	 gestación	 teniendo	en	 cuenta	 los	 beneficios	 aportados	 al	 RN	del	 parto	 a	













dosis	de	400mg/kg)90,91.	 La	plasmaféresis	no	se	ha	valorado	de	 forma	aislada	para	 la	
prevención	del	BCC	por	lo	que	no	se	pueden	sacar	conclusiones	de	su	eficacia	o	no92-94.	
Es	 la	 HCQ	 el	 único	 fármaco	 a	 día	 de	 hoy	 que	 ha	 obtenido	 buenos	 resultados	 en	 la	
disminución	de	la	prevalencia	del	BCC	pero	en	pacientes	de	alto	riesgo,	es	decir,	en	las	
que	 han	 tenido	 un	 hijo	 previo	 afecto101,102.	 Queda	 saber	 si	 es	 capaz	 de	 disminuir	 la	








resultados	obtenidos	 en	 lo	 que	 se	 refiere	 a	 evolución	de	 la	 afectación,	mortalidad	 y	
necesidad	de	marcapasos.	Veremos	también	como	va	cambiando	a	lo	largo	de	los	años	
la	actitud	cada	vez	más	activa	en	el	tratamiento	los	casos	de	afectación	cardíaca	fetal	










































De	 las	4	pacientes,	el	 caso	de	BAV	de	2º	grado	permaneció	estable,	 los	de	3º	grado	
también	y	la	gestante	con	la	hiperecogenicidad	no	evolucionó	a	aparición	de	ningún	tipo	
de	BAV	y	además,	los	hallazgos	ecográfico	desaparecieron	tras	dos	ciclos	de	tratamiento.	










ser	 efectiva	 y	 segura	 en	 el	 tratamiento	 del	 BAV	 de	 2º	 grado	 pero	 que	 en	 el	 BCC	 la	
efectividad	está	por	determinar.		
	
La	 triple	 terapia	 de	 Ruffatti131-133	 es	 más	 intensiva	 que	 la	 nuestra,	 ya	 que	 ellos	







el	 tratamiento	 con	 la	 triple	 terapia	 se	 observó	 una	 reducción	 de	 los	 niveles	 de	 los	
anticuerpos	desde	el	inicio	del	tratamiento	hasta	el	final	del	último	ciclo	de	entre	el	80-
90%,	salvo	en	el	primero	de	los	casos,	donde	sólo	se	pudo	realizar	un	ciclo.	No	sabemos	







El	 hecho	 de	 eliminar	 anticuerpos	 de	 la	 circulación	 materna	 por	 parte	 de	 la	
plasmasféresis,	añadido	al	uso	de	las	Igiv,	puede	que	desde	el	punto	de	vista	patogénico	
de	esta	medicación,	la	exposición	al	feto	sea	menor,	ya	que	se	eliminan	más	y	porque	
disminuye	 el	 transporte	 transplacentario	 de	 las	 mismas,	 y	 además	 se	 reduciría	 la	






La	 clave	 para	 poder	 prevenir	 y	 tratar	 esta	 enfermedad	 está	 en	 comprender	 de	 los	
mecanismos	 patogénicos	mediante	 los	 cuales	 los	 anticuerpos	 anti-Ro/SS-A	 y/o	 anti-













































1. La	tasa	de	complicaciones	maternas	es	similar	a	 la	de	 la	población	general	con	 la	
excepción	de	unas	tasas	de	inducción	del	parto	y	cesárea	mayores.		
	




3. Otras	 complicaciones	 como	 la	 tasa	 de	 prematuridad	 global	 es	 mayor	 que	 en	 la	
población	general	pero	ajustada	a	tasa	de	prematuridad	espontánea	es	igual	que	en	





































10. 	En	 el	 resultado	 del	 cribado	 de	 aneuploidías	 las	 pacientes	 con	 anticuerpos	 anti-
Ro/SS-A	 tuvieron	 mayor	 riesgo	 de	 trisomía	 21	 y	 18	 respecto	 a	 la	 cohorte	 sin	
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Objective: To evaluate the efﬁcacy and safety of the combination of steroids, plasmapheresis and intravenous
immunoglobulins (IVIG) on maternal anti Ro/SS-A antibody levels in cases of fetal cardiac involvement.
Material andmethods: A series of three cases of positive anti-Ro/SS-A mothers with fetuses showingmild cardiac
involvement were treated with a triple therapy composed of steroids, plasmapheresis and IVIG. Maternal
antibody levels weremeasured several times before and after the application of each cycle of therapy. The effect
of the treatment on fetal cardiac manifestations was also evaluated.
Results: Maternal anti-Ro/SS-A levels signiﬁcantly decreased after each cycle of either plasmapheresis or IVIG
therapy. The most signiﬁcant decrease occurred after the ﬁrst cycle. The natural evolution of the disease was
stopped by this therapy in two of these cases, signs of cardiac inﬂammation decrease and none of the newborns
needed neonatal pacemaker.
Conclusions: A triple therapy combining plasmapheresis, IVIG and glucocorticoidsmay stop the natural evolution
of the fetal cardiac affectation in positive anti-Ro/SS-A antibody patients. Further studies are needed in order to
validate clinical applications of this treatment approach.
© 2015 Elsevier B.V. All rights reserved.
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1. Introduction
Congenital heart block (CHB) is the main feature of neonatal lupus
erythematosus (NLE). NLE is a passively acquired autoimmune disease,
uncommon condition, associated with the presence of maternal anti-
Ro/SS-A and anti-La/SS-B antibodies. The reported prevalence of CHB
in pregnancies of mother exposed to anti-Ro/SS-A and anti-La/SS-B
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antibodies is 1% to 5%, which rises to 6–25% for those with a previous
affected child. CHB is the only permanent clinical manifestation of NLE
[1]. The perinatal mortality of neonates affected with CHB is 30% and
70% of surviving infants need permanent pacemaker [2]. Other ﬁndings
are frequently observed after birth and include cutaneous lupus lesions,
hepatobiliary disease and hematologic cytopenias, being all of
these transientmanifestations, whichusually are resolved a fewmonths
after birth when the maternal antibodies are removed from the
child [3].
Several studies have documented an association between maternal
anti-Ro/SS-A and anti-La/SS-B antibodies and CHB [4,5]. It has been
shown that not only the presence but the speciﬁcity and the level of
these antibodies are related with the development of CHB. The highest
risk of CHB has been seen in mother with the presence of antibodies
against 52-kDa Ro and 48-kDa La proteins [6,7]. Jaeggy et al found out
that the cardiac involvement is seen in mothers with moderate to
high anti-Ro antibody levels (N50 U/mL) as compared with only 44%
of mothers of healthy infants irrespective of anti-La antibody levels
[8]. High levels of anti-Ro antibodies are necessary but not sufﬁcient
[9] to explain the cardiac manifestations, so it is unclear why NLE
develops in only some but not all antibody-exposed fetuses.
The pathogenic hypothesis is that maternal anti-Ro/SS-A and anti-
La/SS-B antibodies cross the placenta and initiate the inﬂammation of
the atrioventricular (AV) node and the myocardium of the fetus. This
inﬂamed tissue is replaced with ﬁbrosis, and this will lead to heart
block, a permanent lesion. This supports the role of the placenta in auto-
immune diseases [10,11]. The strong association between anti-Ro levels
and cardiac manifestations supports the hypothesis that lowering or
eliminating these antibodies from the maternal circulation, and conse-
quently from the fetus circulation, may prevent this complications.
Currently the main prophylactic and therapeutic strategies that
have been tried includematernal administration of steroids, plasmaphe-
resis and intravenous immunoglobulin (IVIG). Other drugs, such as
salbutamol, have been tried just to raise the heartbeat of the fetus. The
mechanisms of action of the ﬁrst two are almost known: inﬂammation
is inhibited by corticosteroids and plasmapheresis can dramatically
decrease maternal levels of autoantibodies [12,13]. However, the way
the IVIG can ameliorate the progression of the disease is still unknown.
Recently, the main hypotheses that have been suggested and explain
the way IVIG could prevent tissue damage include decreasing the
transplacental passage, increasing the catabolism of the maternal
anti-Ro/SS-A antibodies, as well as by modulating inhibitory signaling
on macrophages with consequent reduction of inﬂammation and
ﬁbrosis [8].
Concerningmaternal levels of antibodies, the difﬁculty to assess this
issue is that usually IVIG is associated to plasmapheresis and the effect
on maternal levels of antibody can be caused by any of the two
procedures, being impossible to determinewhat proportion of the effect
is only due to IVIG or to plasmapheresis.
Triple therapy is not currently the standard care for fetal cardiac af-
fection associated to the presence of anti-Ro/SS-A and/or anti-La/SS-B
antibodies. There are very few reports in the literature about the combi-
nation therapy, in someof them theCHB is established in themoment of
the diagnosis so with different and encouraging perinatal results
[14–16]. There is noproven therapeuticmanagement for the prevention
of the CHB in patients with positive anti-Ro/SS-A and anti-La/SS-B
antibodies [17,18] so it is important to evaluate initial manifestations
of cardiac disease anti-Ro/SS-A related probably because ﬁbrosis is not
yet produced and is in these cases where we have something to do.
The purpose of the present study was to evaluate the efﬁcacy, safety
and clinical results with the triple therapy treatment and to analyze
maternal levels of different subtypes of anti-Ro/SS-A antibodies,
anti-Ro/SS-A 52-kDa and 60 kDa, during the treatment with triple ther-
apy with dexamethasone, plasmapheresis and IVIG in 3 cases in which
fetal cardiac involvement was diagnosed during pregnancy and its rela-
tionship with or without the progression of the disease. In addition,
maternal: fetal ratio of autoantibody was analyzed in order to evaluate
whether or not placental transfer was a priority mechanism in these
cases.
2. Material and methods
Three consecutive cases of mild cardiac manifestations in fetuses of
anti-Ro/SS-A positivemothers are presented. All women signed consent
forms to participate in the study, which was approved by the Local
Research and Ethics Committees.
Current management of anti-Ro/SS-A and anti-La/SS-B antibody pos-
itive mothers included weekly fetal echocardiography since 16 weeks of
gestation until 26 weeks and every twoweeks until 32–34weeks' gesta-
tion. Including criteria for the triple therapy protocol treatment are any
initial ultrasound cardiac manifestation (hyperechogenicity in the heart
cross, endocardic ﬁbroelastosis) and/or ﬁrst, second or complete heart
block.
The protocol treatment was dexamethasone daily (4mg) and cycles
of plasmapheresis were role out three times every 48 h. After the three
plasmapheresis procedures, two infusions of IVIG (1 g/kg) in two
separate days were administered. The complete cycle takes a week of
duration and it is administered every 3–4weeks. A specialized hematol-
ogist carried out both procedures and albumin 5% was used as ﬂuid
replacement in plasmapheresis.
Antibodies to the Ro/SS-A antigen were detected by indirect immu-
noﬂuorescence (IIF) on HEp-2 cells, serum samples from the patients
were screened at dilutions ranging from 1:80 to 1:5120 according to
the standard protocol [19] with the use of commercially HEp-2 cell
slides (Euroimmun, Lübeck).
We identify anti-60 kDa Ro/SS-A, anti-52 kDa Ro/SS-A and anti-La/
SS-B by a qualitative commercial line immunoassay (Inno-Lia ANA Up-
date, Innogenetics NV, Gent, Belgium), following the manufacturer's
recommendations, and has been previously reported for anti-Ro/La
[20].
Antibody-levels were determined in our laboratory by quantitative
ﬂuorescence-enzyme immunoassay, using recombinant human 60-kDa
Ro (EliA Ro60) and 52-kDa Ro (EliA Ro 52) (Thermo Fisher-Phadia
GmbH, Friburg, Germany). The cutoff for a positive test was 10 U/ml.
Serum samples from the patients with the titres of N240 were assayed
at dilutions 1:1, 1:10 and 1:50 with EliA sample diluent.
Clinical evolution and laboratory results in each case are described as
follows.
3. Case 1
A 35-year-old pregnant woman was referred to our Joint Autoim-
mune Disease Pregnancy Clinic and Obstetric Medicine Unit, a part of
the Maternal and Fetal Division with the diagnosis of systemic lupus
erythematosus (SLE) with positive anti-Ro/SS-A antibodies and nega-
tive anti-La/SS-B antibodies. She had had a previous pregnancy without
any ﬂares of the disease and a 4-year-old son without any neonatal
lupus erythematosus manifestation. During the present pregnancy she
was under hydroxycloroquine (HCQ) and prednisone treatment, SLE
was stable, without any ﬂares too. The patient has also taken aspirin
and prophylactic doses of low molecular weight heparin (LMWH)
because of a previous thrombotic episode.
At the age of 22 weeks, the fetus was diagnosed of a 2:1 second-
degree atrioventricular (AV) block alternating episodes of sinus rhythm
with a mean ventricular rate of 72 beats per minute (bpm) and a mean
atrial rate of 156 bpm. Fetal cardiac anatomy and function were normal
without any signs of hydrops. Prednisonewas switched into dexameth-
asone 8 mg once a day (od).
At 23 weeks of gestation, the patient received the ﬁrst cycle of treat-
ment. Before starting this therapy, anti-Ro/SS-A 52 kDa and anti-Ro/SS-
A 60 kDa antibody levels were 1010 U/mL and 2470 U/mL levels respec-
tively. During the treatment, the fetal echocardiographyﬁndings remain
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stable with no progression. At the end of this ﬁrst procedure, at
24 weeks of gestation, the levels of anti-Ro/SS-A 52 kDa and anti-La/
SS-A 60 kDa antibodies decreased until 210 U/mL and 960 U/mL
respectively. At that moment, the fetal echocardiography showed
biventricular echogenic foci in the cross of the heart and mild mitral
and tricuspid insufﬁciency apart from 2:1 second-degree AV block
alternating episodes of sinus rhythm.
Other two more monthly combine therapy were planned but only
infusions of IVIG could be done because of technical problems with
the central venous catheter and the risk of a new thrombosis episode
and balancing risks and beneﬁts it was decided not to do more plasma-
pheresis procedures. The patient received IVIG infusions at 28 and
32weeks of gestation. Theweekly fetal echocardiography remained sta-
ble until 30 weeks of gestation when complete heart block occurred
with a mean ventricular rate of 64 bpm and a mean atrial rate of
154 bpm. There were no signs of hydrops and the echogenic foci in
the cross of the heart ameliorated tending to disappear. The last anti-
body quantiﬁcation after the complete procedure showed a tendency
toward stabilization. The levels of anti-Ro/SS-A 52 kDa and anti-La/SS-
A 60 kDa antibodies were 360 U/mL and 1310 U/mL respectively. The
evolution of the anti-Ro/SS-A 52 kDa and 60 kDa maternal antibody
levels along the cycles is shown in Fig. 1.
After the complete heart block was diagnosed no signs of hydrops
were found in theweekly fetal echocardiography and themean ventric-
ular rate did not decreased. At 37 weeks of gestation, the patient had
spontaneous rupture of membranes. A male infant weighing 2680 g
was delivered, apparently healthy and no pacemaker was needed at
birth because of a well tolerated fetal heart rate of 70–75 bpm. The
levels of anti-Ro/SS-A 52 kDa and anti-Ro/SS-A 60 kDa antibodies in
the umbilical cord of the newborn were 270 U/mL and 1080 U/mL
respectively, very similar to the last mother determination.
Eight weeks later, the infant had no cutaneous lesions. The electro-
cardiogram showed a third degree block with a heart rate of about
70–75 bpm, that was well tolerated by the baby and a pacemaker was
not needed yet. Echocardiography revealed a good ventricular function,
mild tricuspid insufﬁciency and a dilated ascending aorta.
4. Case 2
A 34-year-old pregnant woman was referred because of a fetal 2:1
second-degree AV fetal block diagnosed at 29 weeks gestation. Mean
ventricular rate was 90–95 bpm and mean atrial rate was 140 bpm.
Fetal cardiac anatomy and function were normal without any signs of
hydrops. Shewas a healthywoman in her ﬁrst pregnancy. She had a ﬁb-
ula fracture at 28 weeks so she was on prophylactic doses of LMWH
treatment until the end of the pregnancy. Anti-Ro/SS-A antibodies and
anti-La/SS-B were investigated because of the fetus CHB and they
were positive and negative respectively.
Combined therapy with dexamethasone, plasmapheresis and IVIG
was proposed and accepted by the patient. Before starting this therapy,
anti-Ro/SS-A 52 kDa and anti-La/SS-A 60 kDa antibodies were quanti-
ﬁed, being 1440 U/mL and 2820 U/respectively. She received a cycle of
plasmapheresis and IVIG infusion procedures at 32 weeks gestation.
After the procedure, anti-Ro/SS-A 52 kDa and anti-Ro/SS-A 60 kDa
antibodies were again quantiﬁed, obtaining 400 U/mL and 1800 U/mL
respectively. The evolution of the anti-Ro/SS-A 52 kDa and 60 kDa
maternal antibody levels along the cycle is shown in Fig. 2.
During the treatment and until the end of the pregnancy, the fetal
echocardiography ﬁndings remain stable, 2:1 second-degree AV block
with a ventricular heart rate between 70 and 90 bpm. The fetal cardiac
anatomy and function were normal and there were no any signs of
cardiac failure or fetal growth restriction during all the pregnancy.
A cesarean section was done at 38 weeks' gestation because a
decrease of fetal movements and the impossibility to reassure about
fetal condition. A female infant weighing 3190 g was delivered,
apparently healthy and no pacemaker was placed at birth. The levels
of anti-Ro/SS-A 52 kDa and anti-Ro/SS-A 60 kDa antibodies in the
umbilical vein were 670 U/mL and 2510 U/mL respectively.
The newborn was diagnosed as having a complete BAV with a heart
rate of about 60–70 bpm, that was well tolerated by the baby and a
pacemaker has not been needed yet at 6 months of live. Serial
echocardiographies have shown a good ventricular function.
5. Case 3
A 28-year-old pregnant woman was referred because of the fetal
diagnosis of hyperechogenicity in the atrioventricular valves, heart
cross and the outﬂow tract of the aorta and pulmonary arteries at
21 weeks gestation, shown in Fig. 3. The patient was diagnosed of
Sjögren Syndrome (SS) the year before with positive anti-Ro/SS-A anti-
bodies and negative anti-La/SS-B antibodies. She had a previous normal
pregnancy and a healthy girl born at term without any complications
the year before the SS diagnosis. The complete heart fetal evaluation
showed sinus rhythm with a heart beat rate of 153 bpm and without
any signs of heart block. Fetal cardiac anatomy and function were
normal without any signs of hydrops.
Combined therapy with dexamethasone, plasmapheresis and
IVIG was proposed and accepted by the patient. The quantiﬁcation of
Fig. 1.Maternal antibody levels along the treatment in patient 1. Fig. 2.Maternal antibody levels along the treatment in patient 2.
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anti-Ro/SS-A 52 kDa and anti-Ro/SS-A 60 kDa antibodies before starting
the cycles was 1660 U/mL and 10000 U/mL respectively. The evolution
of the anti-Ro/SS-A 52 kDa and 60 kDa maternal antibody levels along
the cycles is shown in Fig. 4.
The ﬁrst cycle was administered at 24 weeks of gestation and every
3 weeks she received another one until the last one at 36 weeks in the
attempt to decrease as much as possible the antibodies that crossed
the placenta into de fetus. She ﬁnally received 5 cycles. After the last
cycle the levels of anti-Ro/SS-A 52 kDa and anti-Ro/SS-A 60 kDa were
201U/mL and780U/mL respectively. During all the complete treatment
the hyperechogenicity was progressively disappearing and no other
signs of cardiac involvement were detected (Fig. 5).
Induction of labor was indicated at 38weeks gestation because of the
presence of fetal growth restriction, brain sparing hemodynamic redistri-
bution detected by middle cerebral artery Doppler and anhydramnios.
She had a vaginal delivery and a healthy girl was born with 2280 g.
The levels of anti-Ro/SS-A 52 kDa and anti-Ro/SS-A 60 kDa antibodies
in the cord blood were 225 U/mL and 820 U/mL respectively.
The electrocardiogram showed a sinus rhythm and echocardiogra-
phy revealed a good ventricular function and also a sinus rhythm and
no hyperechogenicities were referred.
6. Discussion
We described three cases of anti-Ro/SS-A related fetal cardiac
affection, two cases with 2:1 second-degree AV block and one
hyperechogenicity in the anatomical position of the node AV in the
cross of the heart probably secondary to inﬂammation at that level.
Our decision to treat using a combine therapy was based on the pre-
vious experience in managing cases of anti-Ro/SS-A and anti-La/SS-B
related second-degree CHB with the same objective that was the
summation of the effects of this triplet therapy to treat the cardiac injury
[14–16].
The three cases were treated with a triple therapy including
dexamethasone during all pregnancy, and cycles of plasmapheresis
and infusions of IVIG every 3–4 weeks. In the ﬁrst case we could not
prevent the progression to CHB but it was the only case report in
which plasmapheresis was performed only once. What we get in all
the cases was the drastically reduction of about 80% in anti-Ro/SS-A
52 kDa and 61% in anti-Ro/SS-B 60 kDa levels with the plasmapheresis
and IVIG cycle and the maintenance of low antibody levels with the
IVIG serial infusions. We do not know if progression to CHB could
have been avoided if the 28 and 32 weeks' gestation sessions of IVIG
had been combined with plasmapheresis. Despite of this, CHB occurred
in an advanced gestational age, compared to the gestational age at
which CHB is usually diagnosed in these cases [21]. In case 2 only one
cycle of plasmapheresis and IVIG therapy was programed because of
the advanced gestational age when the 2:1 second-degree AV block
was diagnosed. Probably because of the advanced age and the triple
therapy, we could prevent the progression to CHB in utero but progres-
sion to BAV in neonatal period occurred. The anti-Ro levels were also
decreased of about 72% for anti-Ro/SS-A 52 kDa and 36% for anti-Ro/
SS-A 60 kDa levels and maintained low for the rest of the pregnancy.
In this case, BAV could have been prevented if another cycle of plasma-
pheresis and IVIG were planned at 35 weeks gestation. In case 3 with
the triple therapy correctly administered every 3 weeks until the
end of the pregnancy, we avoided not only the progression of the
hyperechogenicity in the cardiac cross into 2:1 second-degree AV
block or CHB but also the decreased of the hyperechogenicity along
the procedures until the end of the pregnancy. Also anti-Ro/SS-A levels,
52 kDa and 60 kDawere decreased in about 86% just with the ﬁrst cycle
and they were maintained low for the rest of the pregnancy. However,
we found out that before each cycle of treatment, the levels of anti-
Ro/SS-A 52 kDa and anti-Ro/SS-A 60 kDa raised 3-fold in comparison
Fig. 3. Hyperechogenicity in the heart cross in fetus in patient 3.
Fig. 4.Maternal antibody levels along the treatment in patient 3.
Fig. 5. Hyperechogenicity disappeared from the cross of the heart in fetus of patient 3
along the treatment.
426 N. Martínez-Sánchez et al. / Autoimmunity Reviews 14 (2015) 423–428
Downloaded for Anonymous User (n/a) at Hospital de la Paz from ClinicalKey.com by Elsevier on June 03, 2017.
For personal use only. No other uses without permission. Copyright ©2017. Elsevier Inc. All rights reserved.
with the last levels reaching the same levels as the case 1 did with only
IVIG infusions. In all the cases neither anti-Ro/SS-A 52 kDa nor anti-Ro/
SS-A 60 kDa levels became negative. In the two ﬁrst cases the moderate
low heart rate waswell tolerated by the newborns allowing not putting
the pacemaker. We have no registered maternal or fetal complication
with the triple therapy highlighting it safety as reported before [22].
Protocol treatment used by Ruffaty [14,15] is more intensive than
ours. They use weekly plasmapheresis, fortnightly IVIG and daily
betamethasone. Even they cannot reduce antibody maternal levels to
negative, probably more sessions and strict adherence to timing and
dosage of the combined therapy are probably relatedwith better clinical
results compare with ours.
We evaluated also the evolution ofmaternal antibody levels along all
the treatment and we can see that after each cycle of plasmapheresis
and IVIG, maternal antibodies reach again and we cannot reduce them
less than the levels we achieved with the ﬁrst cycle. Also we obtain
the same reduction ofmaternal antibodieswith one cycle of plasmaphe-
resis and IVIG and the rest of the cycles onlywith IVIG, so this could be a
new and less aggressive treatment plan.
Separately, dexamethasone, plasmapheresis and IVIGhave not prov-
en to prevent the progression to CHB [17,23,24]. Betamethasone and
dexamethasone are used to reduce inﬂammation, plasmapheresis al-
lows removing a large part of the circulating maternal antibodies and
the potential mechanisms by which IVIG may reduce anti-Ro/SS-A and
anti-La/SS-B antibody-mediated tissue damage include, antiidiotypic
regulation, induction of inhibitory Fc receptors and inhibition of placen-
tal anti-Ro/La antibody transport [25].
In our three cases the maternal levels of anti-Ro/SS-A antibodies
remained lower and stable along pregnancy, even in the case 1 in
which plasmapheresis was only performed once, at the moment of the
diagnosis. This suggests that one of the main mechanisms by which
IVIG can act, may be by limiting the production of maternal antibodies.
In any case, the procedure that demonstrated to be more effective
lowering the levels of autoantibodies was plasmapheresis. The use of
IVIG was associated to stable levels of anti-Ro/SS-A antibodies along
pregnancy.
Umbilical vein levels of anti-Ro/SS-A antibodies in case 1were lower
than those in the maternal plasma even though the difference between
the two compartmentswas not as high as expected. Therefore, although
placental anti-Ro/SS-A and anti-La/SS-B antibody transport may be
reduced by the use of IVIG, the maternal:fetal ratio was close to the
unit, so the inhibition of the placental transfer of antibodies does not
seem to be the main mechanism of IVIG to protect fetal heart. In cases
2 and 3, the levels of anti SSA/Ro antibodies were a little bit higher in
blood cord than the last determination in maternal plasma, less in
case 3 than in case 2 probably because the last cycle in case 3 was
scheduled at 36 weeks gestation and at 32 weeks in case 2.
The presence of diffuse hyperechogenicity in the fetal heart at theAV
node and at atrioventricular valves suggested an intense inﬂammatory
endocardial reaction [26,27]. After plasmapheresis and IVIG this ﬁnding
improved until disappear near the end of pregnancy in both cases
(1 and 3). This fact suggests that direct inhibition of inﬂammation in
combinationwith dexamethasonemay be one of themainmechanisms
for IVIG but regression has also been reported, even without any
treatment, or only dexamethasone [28].
These cases illustrate the importance of quantiﬁcation of anti-Ro/SS-
A and anti-La-SS-B antibodies to detect high risk of fetal cardiac mani-
festation and to monitor the efﬁcacy of the proposed treatments. Jaeggi
et al demonstrated that cases with moderate or high levels of anti-Ro/
SS-A antibodies were associated to CHB [8] although there should be
something more than the amount and the antiidiotipe of the autoanti-
bodies in the development of anti-Ro/SS-A and anti-La/SS-B related
fetal heart disease. It seems that although not sufﬁcient, high levels of
anti-Ro/SS-A antibodies are necessary for presentation of this severe
complication [8]. All the three cases were negative for anti-La/SS-B anti-
bodies and the levels of anti-Ro/SS-A 60 kDa were higher than anti-Ro/
SS-B 48 kDa, but both were dramatically decreased with the triple
therapy. The most associated antibody to CHB is anti-Ro/SS-A 48 kDa
[29].
The key to ﬁnally understand and prevent this disease could be in
the comprehension of the pathogenic mechanisms by which mater-
nal anti-Ro/SS-A and anti-La/SS-B autoantibodies can cause CHB,
including the types and the timing these antibodies can develop
this complication.
Take-home messages
• Tripe therapy can be effective in treating fetal cardiac manifestations
associated to anti-Ro/SS-A antibodies with a strict timing of them.
• Dexamethasone, plasmapheresis and IVIG are safe in pregnancy.
• They can act by several ways: decreasing inﬂammation, removing
hurting maternal antibodies and maintaining maternal antibody
levels low.
• Also produce slightly decreasing placental transfer and acting directly
on modulating inﬂammation at fetal heart level.
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Anti-C1q autoantibodies are up regulated in Behcet’s disease with active vascular involvement
Anti-C1q autoantibodies (Abs) are directed to the collagen-like region of C1q classical complement factor, and reported to be increased in differ-
ent autoimmune, vasculitic and infectious diseases. They also increase in a age-dependent fashion in apparently healthy individuals. The present
cross-sectional study by Bassyouni et al. (Mod Rheumatol 2014;24:216-20) investigated the prevalence and clinical associations of anti-C1q Abs
in Behcet’s disease (BD), and immune complex-mediated systemic vasculitis of unknown aetiology. Bymeasuringplasma levels of anti-C1qAbs in
51BDpatients and 25 age/sex-matched healthy subjects, using commercially available ELISA, theAuthors found the highest prevalence and levels
of anti-C1qAbs in BDpatientswith vascular involvement. In addition,mean anti-C1qAb levelswere signiﬁcantly higher in BDpatientswith active
vascular disease, in comparison with those without vascular activity. Plasma anti-C1q Ab levels directly correlated with erythrocyte sedimenta-
tion rate, and inversely correlatedwith C4 or C3 levels. In conclusion, an increase in plasma anti-C1q Ab levels seems to be expression of vasculitis
in patients with BD.
Anna Ghirardello
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Anti-Ro/SS-A is one specific type of antinuclear antibodies. They are in the majority 
of cases associated with primary Sjögren Syndrome (SS) but also in Systemic Lupus 
Erythematosus (SLE), rheumatoid arthritis (RA) and in healthy people. During 
pregnancy they are mainly associated to congenital heart block (CHB) and neonatal 
lupus (NL). The aim of this study was to compare the rate of maternal and fetal 
complications between a serie of anti-Ro/SS-A positive pregnant women 
prospectively followed.  
 
Material and methods 
Forty-two anti-Ro/SSA antibodies positive pregnant women that were referred to our 
hospital between 2011 and 2015. Data about pregnancy follow-up and outcomes were 
prospectively recorded from electronic databases. Data included demographic 
characteristics of the patients and their diseases (type, treatments, profile of anti-
Ro/SSA and antiphospholipid antibodies), pregnancy complications (CHB, 




Maternal age was 35,22 ± 3,42 years and most of them were either SLE (n=16, 40%) 
or Sjögren Syndrome (n=15, 37,5%). The rest of them were asymptomatic carriers 
(n=8; 20%) and there was only one case of rheumatoid arthritis (n= 1; 2,5%). The 
incidence of anti-Ro52 and anti-Ro60 positive was n = 13, 82,4% and n = 16, 100% 
respectively. Anti-La/SSB antibodies were present in n = 17, 48,6% of the patients. 
Half of patients were taking hydroxicloroquine (n=18, 45%). Seven pregnancies were 
complicated by fetal antiRo-related cardiac disease (17,9%) including four cases 
(57,1%) of second-degree heart block, two cases of third-degree heart block (28,6%) 
and one case (14,3%) of intense and diffuse hyperechogenicity in atrioventricular 
valves without heart block. Gestational age at diagnosis of these conditions was 23,2 
± 3,5 weeks. One of the 18 patients having hydroxichloroquine (5.6%) compared with 
the six of them in women not having this medication (6/22, 27,3%) (p = 0,10). 
Concerning about Doppler evaluation the Z-score of umbilical pulsatility index (PI) 
was significantly higher in the SLE patients (p = 0.02). There were no cases of 
preeclampsia. 
Labor was induced in 21 cases (52,5%) and cesarean section rate was 45%. 
Gestational age at birth was 39 (37 – 40) weeks and the general prematurity rate was 
20% (n=8). Birthweight was 2985 g (2425 – 3185gr) and 28,50 (12,25 – 52,50) 
centiles for gestational age. 
The rate of small for gestational age (SGA) infants was 31,3% for SLE patients 
(5/16), 13,3% for Sjögren syndrome (2/15), and 12,5% for asymptomatic women 
(1/8). The rate of neonatal acidosis (pH<7,20) was 20% (8/34) and it was higher in the 
SLE cases (6/15, 40%) when delivered after 38 weeks. 
 
Conclusions 
The main pregnancy complication associated to anti-Ro/SS-A antibodies is CHB. The 
prevalence of CHB in patients taking hydroxychloriquine is lower without 
distinguishing between high or low risk patients. Preterm delivery occurs in anti-
Ro/SS-A patients at the same rate as in the general population if no complications 
such as CHB or intrauterine growth restriction (IUGR) occur. The SGA rate also is 
higher probably because of SLE not because anti-Ro/SS-A antibodies. Finally, the 






• Anti-Ro/SS-A and anti-La/SS-B are clinically very relevant during pregnancy 
mainly because of their association to congenital heart block and neonatal 
lupus. 
• In our cohort, the prevalence of congenital heart block detected in patients 
taking hydroxycloroquine is much lower than in patients not taking it without 
distinguishing between high and low risk patients. 
• High umbilical artery pulsatility index in Doppler scans studies has been 
detected in our anti-Ro/SSA population (basely in SLE patients) demonstrated 
this measurement as a predictor of SGA and adverse pregnancy outcomes in 
general population such as cesarean section for fetal distress. The small for 
gestational age rate is higher probably because of SLE not because anti-
Ro/SS-A 
• Preterm delivery happens in anti-Ro/SS-A patients at the same rate as in the 
general population if no complications such as congenital heart block or 
















This research did not receive any specific grant from funding agencies in the public, 








Autoantibodies to cellular constituents are serologic marker of autoinmune diseases 
but they are also detected in other diseases and even asymptomatic people. The most 
common antibodies are antinuclear antibodies (ANA) that include antibodies to 
nuclear and citoplasmatic components. Anti-Ro/SS-A is one specific type of ANA1.  
 
Anti-Ro/SSA and anti-La/SSB antibodies are in the majority of cases associated with 
primary Sjögren Syndrome (SS) but not only; also they can be present in patients with 
Systemic Lupus Erythematosus (SLE), rheumatoid arthritis (RA) and also in healthy 
people2.  
 
Anti-Ro-52/SSA has been the most detected antibody in studies of prevalence in 
Japan and in the United States1, 3.  The general prevalence of ANA antibodies in 
Chinese population was 5,92% and in ANA-positive people, the most frequent 
autoantibody detected was anti-Ro-52/SS-A (19%), being more frequent in women 
than in men (3:1) in a cohort of 20.970 people4.  
 
SS is a chronic autoimmune disease that can present alone as primary SS or in the 
context of another autoimmune disease, mostly in RA or SLE, as secondary SS. It has 
a prevalence of 0,1-4.8% in female population being more frequent in this group with 
a rate female:male ratio to 9:15. Usually starts in the fifth decade but can occur in all 
age people6.  
 
SLE is also a chronic autoimmune disease and anti-Ro/SSA is present in 10-60% of 
these patients especially in those with photosensivity and insterticial lung 
manifestations. Otherwise anti-La/SS-B is present in 6-35% of SLE patients2 
 
During pregnancy, anti-Ro/SS-A and anti-La/SS-B are clinically very relevant 
because of their association to congenital heart block (CHB) and neonatal lupus (NL),  
a passively acquired autoimmune disease that include other clinical manifestations in 
the newborn such as skin rash, liver abnormalities, among others7. At present, there is 
a paucity of data about the association of these antibodies and other obstetric 
complications. Previous studies have suggested a relationship between the presence of 
anti-Ro/SS-A antibodies and pregnancy loss in SLE patients8, 9 Other larger studies 
found correlation with recurrent pregnancy loss and the presence of anti-Ro/SS-A 
antibodies in non-SLE patients. Also a prospective study showed that the absence of 
anti-Ro/SS-A was related to fetal loss and intrauterine growth restriction (IUGR)10, 11. 
A more recent study only found association with CHB but not to other pregnancy 
outcomes in both SLE and no-SLE patients12. Moreover, little is known about the 
influence of the subtypes of anti Ro antibodies (52 and or 60 kD) on obstetric and 
perinatal outcome.  
 
The aim of the present study was to compare the rate of maternal and fetal 
complications between a series of anti-Ro/SS-A positive pregnant women 
prospectively followed (SLE and non-SLE).  In addition we claimed to evaluate the 
influence of the levels of the subtypes of anti Ro/SSA as well as the combination with 
other autoantibodies on pregnancy outcomes. 
 
 
MATERIAL AND METHODS 
 
Forty-two consecutive anti-Ro/SSA antibodies positive pregnant women that were 
referred to our Autoimmune Disease and Pregnancy Unit between 2011 and 2015 
were eligible for the study. This is a multidisciplinary referral unit at University 
Hospital La Paz composed by obstetricians specialized in Maternal and Fetal 
Medicine and Internal Medicine consultants. The team works closely with physicians 
in the departments of Immunology, Rheumatology and Neonatology and attends all 
cases of autoimmune diseases within the health care area. Patients were prospectively 
followed up and 40 of them delivered in our center, so they were finally included in 
the study. According to the conditions they had, these patients were allocated into 
three groups for further analysis: Sjögren syndrome, SLE and asymptomatic carriers 
of anti-Ro/SSA antibodies.  
 
Data about pregnancy follow-up and outcomes were prospectively recorded from 
electronic databases. Demographic characteristics of the patients including maternal 
age, body mass index (BMI), number of miscarriages, prior obstetric history were 
recorded. Pregnancy complications such as preterm delivery (<37 weeks of gestation), 
small for gestational age (SGA, birth weight < centile 10 for gestational age), 
intrauterine growth restriction (IUGR) (birth weight < centile 3 for gestational age) 
and preeclampsia (arterial hypertension >140/90 after 20 weeks gestation and 
proteinuria (>300mg/24h)), type of disease, medications, congenital heart block, 
treatment of CHB and NL were registered. Gestational age at delivery, mode of 
delivery, birthweight, Apgar’s score and umbilical artery pH were also recorded. 
Acidosis was defined as pH at delivery less than 7.20. Data about fetal ultrasound 
were recorded from ASTRAIA database (ASTRAIA software gmbh, Munich, 
Germany). Estimated fetal weights were recorded in both raw numbers and centiles. 
Umbilical, uterine and middle cerebral artery pulsatility indexes were recorded as raw 
numbers and Z-scores.  
 
In addition to anti-Ro/SSA antibodies, serum immunological profile included: first 
trimester levels of the two different anti-Ro/SSA subtypes (anti-Ro52 and anti-Ro60), 
anti-La/SSB, anti-RNP, and the presence and type of antiphospholipid antibodies 
(anticardiolipins IgG and IgM, anti-b2 glicoprotein I IgG and IgM, lupus 
anticoagulant).  
 
Antibodies to the Ro/SS-A antigen were detected by indirect immunofluorescence 
(IIF) on HEp-2 cells, serum samples from the patients were screened at dilutions 
ranging from 1:80 to 1:5120 according to the standard protocol, with the use of 
commercially HEp-2 cell slides (Euroimmun, Lübeck). Anti-60kDa Ro/SS-A, anti-
52kDa Ro/SS-A and anti-La/SS-B were identified by a qualitative commercial line 
immunoassay (Inno-Lia ANA Update, Innogenetics NV, Gent, Belgium), following 
the manufacturer's recommendations, and has been previously reported for anti-
Ro/La.  
 
Antibody-levels were determined in our laboratory by quantitative fluorescence-
enzyme immunoassay, using recombinant human 60-kDa Ro (EliA Ro60), 52-kDa Ro 
(EliA Ro 52), (Thermo Fisher-Phadia GmbH, Friburg, Germany). The cutoff for a 
positive test was 10 U/ml. Serum samples from the patients with the titers >240 were 
assayed at dilutions from 1:1, 1:10 and 1:50 with EliA sample diluent 
 
Statistical analysis was conducted using SPSS version 20 for Windows software 
(SPSS Inc Chicago IL, USA). Distribution of variables was checked by histograms 
and the Kolmogorov Smirnov’s test.  Continuous numeric variables were shown as 
means and standard deviations or medians and interquartile range according to their 
distributions. Qualitative variables were shown as numbers and proportions. 
Comparisons between proportions were performed using the chi square test and 
Fisher's exact test if the observed numbers were less than 5. Comparisons between 
groups of continuous variables were performed using either the ANOVA or the t test 
of Student for independent groups according to the number of groups compared (two 
or more). In cases of ANOVA, Bonferroni’s test was used as post hoc test. Linear 
mixed models were used to determine the influence of the diseases on ultrasound 







Maternal age was 35,22 ± 3,42 years. BMI was 22,34 ± 3,01. The majority of patients 
were nulliparous (n=25, 62,5%). Only two patients had previous adverse perinatal 
outcomes including a case of CHB and another of neonatal cutaneous rash related to 
NL.  
 
Most of cases were either SLE (n=16, 40%) or Sjögren Syndrome (n=15, 37,5%). The 
rest of the women were asymptomatic carriers (n=8; 20%) and there was only one 
case of rheumatoid arthritis (n= 1; 2,5%).  
 Data	 about	 anti	 Ro/SSA	 subtypes	 were	 available	 in	 16	 patients	 (40%). The 
incidence of anti-Ro52 and anti-Ro60 positive was n = 13, 82,4% and n = 16, 100% 
respectively. Anti-La/SSB antibodies measurement was available 35 patients (87,5%). 
These antibodies were present in n = 17, 48,6% of the patients. Anti-RNP antibodies 
were detected in only one patient. Data about lupus anticoagulant, anticardiolipin 
antibodies and anti-b2GPI were available in 22, 26 and 24 patients respectively, being 
positive in n = 5, 12.5%, n = 4, 15,4% and n = 3, 12.5%). Only three patients were 
positive for these three antibodies.  
 
Nearly half of patients were taking hydroxicloroquine (n=18, 45%), most of them 
(n=14, 77,8%) SLE patients, 2 cases of Sjögren syndrome, one asymptomatic carriers 
and the case with RA. Nine patients (23,7%) were on prednisone started either prior 




Seven pregnancies were complicated by fetal antiRo-related cardiac disease (17,9%), 
including four cases (57,1%) of second-degree heart block, two cases of third-degree 
heart block (28,6%) and one case (14,3%) of intense and diffuse hyperechogenicity in 
atrioventricular valves without  heart block.  Gestational age at diagnosis of these 
conditions was 23,2 ± 3,5 weeks. Three of them were cases of Sjögren syndrome, 3 
asymptomatic carriers and one case of SLE. All these cases were treated with 
dexametasone (4mg/day). In two of them intravenous immunoglobulins (IVIG) were 
added and in three of them (42,8%) a triple therapy (plasmapheresis, IVIG and 
dexametasone) was indicated.  Only one of the 18 patients having hydroxichloroquine 
(5.6%) compared with the six of them in women not having this medication (6/22, 
27,3%) (p = 0,10).  
 
Concerning ultrasound studies, Doppler evaluation is shown in Table 1. Comparisons 
could be only done between women with Sjögren syndrome patients and those with 
SLE as the other two groups did not have enough number of exams. There were not 
statistical significant differences between these two groups with the exception of Z-
score of umbilical pulsatility index (PI) which was significantly higher in the SLE 
patients (Table 2) (p = 0.02) although most of them within the normal range (Figure 
1).  
 
As some of these examinations were done on the same patients, we analyzed the 
influence of the disease on umbilical artery PI using linear mixed models including 
gestational age as covariate, disease as fixed effect and umbilical PI as the dependent 
variables. Both gestational age and disease were independent predictors of umbilical 
PI value (p = 0.079 and p = 0.029 respectively).  
 
Estimated fetal weight (EFW) could be compared among three groups, Sjögren 
syndrome, SLE, and asymptomatic women and results were similar (p = 0,16). 
Differences between SLE and asymptomatic patients were of borderline significance 
(p = 0,07). When using linear mixed models no influence of the disease was found 
while the main determinant of EFW was gestational age (p = 0,25 and p < 0,0001 
respectively).  
 
Labor was induced in 21 cases (52,5%). Indications for induction of labor included:  
maternal disease (SLE, Sjögren syndrome or lupus anticoagulant) in 61,9% of cases 
(13/21 cases), pregnancy complications (4 cases of IUGR, and 2 cases of reduced 
fetal movements) in 28,6% of cases (n=6/21 cases) and because of CHB in 9,5% of 
cases (n=2/20 cases). There were no cases of preeclampsia. Cesarean section rate was 
45% (18/40). The reasons were maternal (previous Cesarean section, failure of 
induction, cephalopelvic desproportion or pelvic floor disease) in 38,9% of cases 
(n=7/18 cases), fetal reasons (breech presentation, IUGR or non-reassuring trace) in 
the 38,9% of cases (n=7/18 cases) and CHB in the 22,2% of cases (n=4/16).  
 
Gestational age at birth was 39 (37 – 40) weeks and the general prematurity rate was 
20% (n=8).  Five of them (62,5%) were late preterm (>34weeks gestation) and the 
other three of them early preterm (<34weeks gestation). This includes 4 cases of 
spontaneous preterm delivery (4/40, 10%), and 4 cases of induced prematurity, 2 due 
to CHB and 2 cases of IUGR. There were differences in prematurity rate among 
different diseases. 
 
Birthweight was 2985 g (2425 – 3185gr) and 28,50 (12,25 – 52,50) centiles for 
gestational age. Distribution of birthweight centiles for each condition is shown in 
Figure 2. As can be seen most of the SLE patients delivered infants with birthweight 
below 50th centile. Eight cases of SGA were detected (20%). The rate of SGA infants 
was 31,3% for SLE patients (5/16), 13,3% for Sjögren syndrome (2/15), and 12,5% 
for asymptomatic women (1/8). Twenty-four (60%) of the newborns were male. 
Apgar’s score at first minute < 7 in 6 cases (15%) and < 7 at five minute in only one 
case and it was in a 34 weeks gestation male with a CHB. Data about umbilical artery 
pH were available in 34 cases. pH was 7,24 ± 0,11. The rate of neonatal acidosis 
(pH<7,20) was 20% (8/34). The percentage of neonatal acidosis was higher in the 
SLE cases (6/15, 40%) in comparison with Sjögren syndrome (2/11, 18,2%) and none 
cases in asymptomatic women even though differences were not statistically 
significant (p = 0,09). Distribution of umbilical artery pH is shown in Figure 3. As 
can be seen most of cases of neonatal acidosis were delivered after 38 weeks and 
affected SLE patients. Before this cut-off there were only 2 cases and one of them 
was a case of anti-Ro/SSA cardiac affectation. Most of cases of antiRo-related cardiac 
disease had normal pH values (6/7, 85,7%) as shown in Figure 4.  
 
There were three cases of associated fetal anomalies (7,5%); one aberrant right 
subclavian artery, one adrenal cyst and one muscular interventricular comunication 
(IVC), all of them in SS patients and only one of them (IVC) considered as major 
malformation (2,5%). Concerning children with CHB, only two newborns needed 
peacemaker (28,5% of cardiac affected children and 5,1% of the total group). One of 
them the first day of live and the other one at 11 months of live. There were no cases 





Autoimmune diseases are often associated with high risk of maternal and fetal 
complications such as preeclampsia, preterm delivery or SGA13. In some studies, the 
presence of anti-Ro/SS-A antibodies has been related to miscarriages and pregnancy 
loss8,9 but this association has not been proven in other more recent study12. The main 
pregnancy complication related to anti-Ro/SS-A antibodies is NL and CHB5.    
 
The CHB prevalence registered in our cohort (17,9%) is biased because we are 
referral center and CHB cases diagnosed in other hospitals are managed by our Unit. 
Nevertheless it should be highlighted that the prevalence of CHB detected in patients 
taking hydroxycloroquine is much lower (1/18, 5,5%) when compared with patients 
not taking it (6/21, 28,6%). This finding has been previously reported in high risk 
patients, more specifically in those with a previous affected child with CHB. In these 
patients taking hydroxychloroquine during all pregnancy the recurrence rate of CHB 
was 7,5% in comparison with 21,2% in high risk patients not exposed to this drug14. 
We also found differences between both groups (5,5% vs 28,6%) without 
distinguishing between high and low risk patients.  
 
Hydroxychloroquine may act through the inhibition of toll-like receptor ligation. Toll- 
like receptor signaling has recently been shown to play a role in the inflammation and 
fibrosis that result in CHB (in an in-vitro model system) 15,16. The Preventive 
Approach to Congenital Heart Block with Hydroxychloroquine (PATCH) is an open-
label prospective trial (NCT01379573) that is currently recruiting in order to further 
identify the utility of hydroxychloroquine to prevent the recurrence of CHB in high-
risk women. This information will have to be confirmed not only high risk patients 
but also low risk population as this medication has been used safely during 
pregnancy17.   
 
High umbilical artery PI has been demonstrated as a predictor of SGA and adverse 
pregnancy outcomes (APO) in general population such as cesarean section for fetal 
distress becoming a good marker for impaired placentation and fetal hypoxemia18. 
This finding in our anti-Ro/SSA population (basely in SLE patients) base it at risk of 
APO make neccesary the performance not only the EFW for ensure the fetal 
wellbeing but also doppler assessment with umbilical artery and probably others such 
as middle cerebral artery. This will allow to predict fetus at risk of APO and help in 
taking desicions about intrauterus managment or by ending pregnancy with induction 
of labor or cesarean section for the manteinence of fetal and neonatal wellbeing.  
 
Labor induction rate is usually higher in anti Ro/SSA positive women than in the 
general population (58% vs 23,2%)19, 20. In the majority of cases the reason for 
induction is because of some complication of the maternal disease (60%). This fact 
suggests that the cesarean rate will be also higher than the population since failure 
induction rate use to be around 15%20, 21. As expected, the cesarean rate in our cohort 
is also higher than in the general population (47,1% vs 25% in our country and also 
the same in our hospital)22. This is not only due to the higher rate of induction of labor 
but also probably because of the cases of CHB. Since there is not an intrapartum test 
ensuring fetal wellbeing during all labor, our policy was to finish these pregnancies 
by cesarean section.  
 
The prematurity rate detected in our cohort is 15,4%, similar to that previously 
reported also in a big population study of anti-Ro/SSA patients recently6,23,24. This 
rate is higher than in the general Spanish population (9.5%)25 but no differences 
between different diseases (SS, SLE or asymptomatic patients) or grade of 
prematurity (early or late) was found. When we analyze the reasons of preterm 
delivery, the spontaneous preterm delivery occurred only in 2 patients (5,1%); this is a 
very similar rate even slightly lower than in general population; but no definitive 
conclusions can be reached because of the small number of patients. In the remaining 
patients, induced preterm delivery occurred because of CHB and IUGR (50% each). 
In total, preterm delivery happens in anti-Ro/SS-A patients at a similar rate as in 
general population if no complications such as CHB or IUGR occur.  
 
Although the mean birthweight was normal for gestational age at birth, the rate of 
SGA was higher than in the general population (17,9% vs 5%)26 and it seems to be 
related to the presence of SLE more than the presence of anti-Ro/SSA antibodies as 
the majority of the SGA fetus occurred in SLE patients (71, 4%). This finding is in 
agreement with previously reported data 5,23,27.  
 
Neonatal acidosis data was presented mainly in SLE patients and above 38 weeks. 
This findings must be confirmed with bigger studies and find out when is the best 
moment for this patients for deliver.  
 
Approximately 6% of newborns in general population at birth have some kind of 
congenital disease (2.5% of these anomalies can be considered "major”)28. In our 
newborn cohort, without considering CHB, only one major malformation was 
detected (2,5%). This supposed the same malformation rate as in the general obstetric 
population. In total, fetal malformation rate was 7,7%, which  was very similar to that 




The main pregnancy complication associated to anti-Ro/SS-A antibodies is CHB. The 
prevalence of CHB in patients taking hydroxychloriquine is much lower than in 
patients not under this medication without distinguishing between high or low risk 
patients. The Cesarean section rate is higher than in general population not only 
because of the increased labor induction rate but also due to the special management 
of fetuses with CHB. Preterm delivery happens in anti-Ro/SS-A patients at the same 
rate as in the general population if no complications such as CHB or IUGR occur. The 
SGA rate also is higher probably because of SLE not because anti-Ro/SS-A 
antibodies. Finally, the finding of high umbilical artery PI will allow to predict fetus 
at risk of APO and help in taking decisions about intrauterus managment or by ending 
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Table 1. Doppler evaluation in ultrasound studies 
 




19 0,36 1,96 0,9395 0,39120 
dUterine 
Artery PI 
19 -3,254 4,295 0,21847 2,008883 
Umbilical 
PI 
60 0,61 2,06 1,1788 0,28911 
dUmbilical 
PI 








39 -3,496 2,120 -0,47064 1,488891 
SPV 11 1 65 39,29 17,764 
CPR 37 0,60 3,07 1,5181 0,48362 
dCPR 37 -4,169 2,474 -1,57670 1,390054 
N (valid) 2     
 PI: pulsatility index; SPV: systolic peak velocity; CPR: cerebroplacental ratio.  
 
 
Table 2. Doppler evaluation in SLE and SS patients.  
 
 Disease N Average Typical 
deviation 
Standard 





SS 6 0,9300 0,55724 0,227 




SS 6 0,17817 2,505699 1,0229 
SLE 11 0,1936 1,646030 0,4962 
Umbilical 
PI (p=0,06) 
SS 28 1,1150 0,25224 0,047 
SLE 22 1,259 0,25343 0,054 
dUmbilical 
PI (p=0,02) 
SS 27 0,682017 1,033022 0,1988 




SS 15 2,9020 3,95109 1,020 




SS 14 -0,50414 1,581861 0,4227 
SLE 21 -0,38443 1,455149 0,3175 
SPV 
(p=0,06) 
SS 6 29,52 17,457 7,1 
SLE 4 51,28 11,098 5,5 
CPR 
(p=0,45) 
SS 13 1,6200 0,54945 0,152 
SLE 20 1,4935 0,41482 0,092 
dCPR 
(p=0,50) 
SS 13 -1,29869 1,481071 0,4107 
SLE 20 -1,62650 1,293901 0,2893 








Figure 1. dUmbilical PI Doppler according to gestational age and disease conditions 
(PI: pulsatility index) 
 
  
Figure 2. Distribution of birthweight centiles for each condition 
 
  





Figure 4. Distribution of umbilical artery pH in anti-Ro related cardiac manifestations 
and asymptomatic fetuses.  
 
 
 
 
 
 
